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SUMMARY IN JAPANESE 
 
人々の環境への意識を高めることや消費行動を変容させることは，環境に配慮
した製品の使用や持続可能なサービスの開発と比較すると，エネルギー消費の直接
的な削減により効果的であると考えられる．本論文では，人々の行動を良い方向に
変容させるサービス体系を作り上げる方法論と戦略について，心理学的見地から考
察する．行動特性をユーザーとサービスの交互作用の主要素と関連させて，サービ
スの選択肢とフィードバックに基づいて消費者行動を変容させることを提案する．
とりわけ，ユーザーの選択に直接的に影響するサービスの選択肢を設定してユーザ
ーのセルフコントロール問題をなくし，また，選択に対する迅速なフィードバック
を提供することで無意識の行動とそれによる錯誤をなくすことを提案する．さらに
筆者らは，ユーザーの幸福 興味 ベネフィットを選択肢とフィードバックに関連
させて，楽しい体験が行動を変容させることを示す． 
上記のデザイン戦略を植物工場の普及に応用させることを試みた．まず，植物
工場に関する知識，文化または背景，価格が植物工場製の野菜の購買意欲に及ぼす
影響を評価する調査を行った．さらに，植物工場ロゴデザインの情報的 情動的誘
因が，消費者の野菜の購買意欲に及ぼす影響を評価する実験を行った．その結果，
日本においては，価格を下げることが購買意欲を増進する有効なマーケティング戦
略となること，そして，ロゴや広告のデザインによって消費者に安心感を喚起する
ことで，植物工場製の野菜の購買意欲が増すことが示された． 
 
 
 
 
	   vi 
ABSTRACT 
 
Compared with using environmentally friendly products and developing sustainable 
services, raising environmental awareness and guiding consumer behavior can be more 
effective in directly reducing the speed of energy consumption and waste. This thesis 
explores the design methodologies and strategies of service system to positively alter 
human behavior from a psychological perspective. Associating the characteristics of 
human behavior with the key elements of the interaction between users and service system, 
we proposed changing human behavior through the options and feedback design of service 
systems. Specifically, we should set up correct options of service systems to influence 
users’ selections directly and help them to avoid self-control problems, and give users 
immediate feedback for a particular behavior to help them avoid mindless behavior and 
mistakes. In addition, we suggest combining happiness, user interests, and benefits with 
the options and feedback designs to motivate people to actively change their behavior in a 
pleasant experience. Utilizing these design strategies, we attempted to promote Plant 
Factory. We conducted survey to assess the impacts of relevant knowledge, 
culture/background, and price on the purchase intention of Plant-factory-produced plants. 
We also designed experiment to measure the influences of the informational and emotional 
appeals of logo design on the purchase intention of Plant-factory-produced plants. As a 
conclusion, lowering price is a feasible marketing strategy to motivate the purchase of 
Plant-factory-produced plants in Japan. Moreover, conveying more safety feelings through 
logo and advertising design could impel consumers more willing to purchase 
Plant-factory-produced plants. 
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CHAPTER 1  
GENERAL INTRODUCTION 
 
1.1. Introduction 
Services have become increasingly important to the economies of the most 
developed countries. The United States and Japan are the world’s leading countries with 
massive service economies: the contribution of the services sector in the American GDP 
was 76.8% (2010 est.), and in Japan the GDP was 69.8% (2010 est.) (The World Factbook, 
2011). Moritz (2005) points out: “today, most households have two TVs, an electrical 
toothbrush, a car, and most of us stereos and PCs. The product market is satisfied” (p. 23). 
More and more hybrid companies focus on creating services. From 1994 to 2003, IBM 
changed 68% products / 32% services into 48% products / 52% services (Rae & Ogilive, 
2004). Thackara (2005) in his book In the Bubble claimed that designers are moving from 
designing products to designing more services. 
Product and service are considered into two different concepts by several 
investigators  (Backmann, 1998; Kleebank, 2000). This overview (see Table 1.1) shows 
the most prominent differences they think. 
Table 1.1 The differences between product and service (Moritz, 2005) 
Product Service 
Produced Performed 
Material Immaterial 
Tangible Intangible 
Can be stored Can’t be stored 
Consumption after production Consumption = production 
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In this age of globalization, information, and technology, it is becoming 
increasingly challenging for corporate strategies to align products and services with 
consumers’ complex demands. Single products or services no longer satisfy the 
requirements of the marketplace. Services and products should complement one another; it 
is an inevitable trend that they will be seamlessly integrated into one, perfectly functioning 
system.  
To customers, services and products have no substantive difference. First, no 
consumer ever buys a product; consumers buy what products provide. Product is a special 
form of service — materialized service, which can be massively copied, allowing more 
people to enjoy the same service. Second, some services are used to support products’ 
competitiveness and to add value such as an update or an after-sale service. Third, some 
products are platforms for services. Services are integrated in complex hybrid products, 
e.g., iPhone (Moritz, 2005). Since you bought an iPhone from Apple, what you have gotten 
is not a product but a variety of services. With iPhone user enjoys thousands of services 
such as Navigation, weather forecast, translation and so on. IPhone interacts with client 
directly. User can choose and buy individual applications directly on iPhone. All these 
applications you have bought from Appstore have been stored in iCloud server. Even after 
you deleted the application on your iPhone, you can get it again for free. In addition 
iPhone also provides application developers a service, that the developers can sell their 
applications on Appstore. How to define iPhone, a product or a kind of service? It seems to 
be difficult. Service and product have integrated into one system. We defined the system of 
product and service as service system. 
1.1.1. Service System Design 
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Service system design is a combination of product design and service design. 
Today, product design is more complex and advanced. Users’ demands and preferences are 
recognizable as effective parameters for product design. Thus, designers must consider the 
end-user experience and ensure that the products are useful, usable and desirable (Moritz, 
2005; Forlizzi & Ford, 2000; Kuniavsky, 2003). Service design is not a new special design 
discipline, but rather a new multidisciplinary platform of expertise, which involves crafting 
an overall experience of a service, and the process and strategy to provide the service 
(Moritz, 2005). Therefore, service system design should be a systematic design process 
focusing on customer experiences, which includes material (products) and immaterial 
(services) forms. Service system design is not only to design product and service 
themselves, but also to design the process and strategy to provide the product and service. 
Its task is through design to satisfy the needs of users, to improve the quality of service and 
achieve economic goals. 
1.1.2. Service System Design and Users 
 
Figure 1.1 Service system and users 
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Between service system and users is a continuous interaction, a living system 
(Figure 1.1). The service system evolves from the general needs of users; meanwhile, the 
service also brings users a lot of influences. Specifically, in one service, some knowledge 
and abilities are learned by the users, which can be used to understand and learn new 
things later. Humans have powerful abilities to learn and adapt new things (Norman, 1988). 
As users own and master new things, their needs begin to change. These new needs 
promote and lead to new services. The revolution of the service system (services and 
products) is based on a wide range of technological developments and design innovations 
(Moritz, 2005; Roy & Wield, 1986), which are also the power of the interactive system 
(Figure 1.1). Therefore, we know that through service system design we can change human 
behavior. As Merkoski (2010) argued, we are in the era of awareness technology. In the 
coming era, we will move from products and services design into behavior design. 
1.1.3. Solve Social and Environmental Problems Through Changing Human Behavior 
We live in the service system surrounded by services and products. In achieving 
our comfort and enjoyment, massive resources and energy are consumed; this consumption 
produces large amounts of waste and pollution. Environmental problem is escalating. With 
the exceptions of remaining competitive and satisfying customers’ needs, a reduction in the 
material consumption required for products and services is being recognized as an 
important part of a firm’s environmental strategy. As a result, newly designed products and 
services have a lower impact on environment compared with traditional business models 
(Centre for Sustainable Design, 2001). Companies and organizations seeking long-term 
profitability and credibility have increasingly begun to use more environmentally friendly 
materials and renewable resources. 
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As shown in Figure 1.2, with the technological innovation, automobile efficiencies 
have been improved in the last few years. The average fuel consumption per car has 
reduced obviously; however, this improvement has been more than offset by the increase 
in travel demand, due to increases in car use and car owners. The total fuel consumption by 
private car has been continuously increasing (Ceschin, 2012).  
Compared with using environmentally friendly products and developing sustainable 
services and better treatments of waste, raising environmental awareness and guiding 
consumer behavior of humans play a more significant role with regard to the environment, 
because it can directly lead to reduced energy consumption and waste. We need to 
increasingly consider not only what we buy but also what the products and services we buy 
will produce. Human behavior determines the development of society and the future of 
Figure 1.2 Automobile consumption (Ceschin, 2012) 
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life.  
1.2. The Goal of This Study 
All design affects human behavior. However, as designers, we might have not 
recognized our capability to help, and sometimes even manipulate, people. As we analysed 
in Chapter 1.1.2, a huge opportunity exists for us to change human behavior through 
service system design, in order to solve social and environmental problems. But, until now, 
there have been little in the way of guidance for designers and other stakeholders, 
gathering knowledge and examples, and indicating whether service system design could 
change human behavior or not and how to change human behavior through service system 
design. The goal of this study, therefore, is to find the basic design strategies through 
which service systems could help people positively alter their behavior. 
 
1.3. Initial Questions of This Study  
Three research questions are at the core of the present study: 
Q1: What kind of impact on users does service system design have? 
Q2: How to design service systems to change human behavior (Design strategies). 
Q3: How to employ these design strategies in actual projects (Promotion of Plant Factory). 
 
1.4. Research Objectives 
The research objectives are as fellows: 
l To identify and define the positive impacts of service systems on users. 
l To identify and define the basic design strategies of service system that can change 
human behavior from a psychological aspect. 
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l To propose ideologies and methodologies for promoting Plant Factory based on the 
basic design strategies of service systems used to change human behavior 
1.5. Research Approach and Methodology 
1.5.1. Section one: Identifying the positive impacts of service system design on human 
behavior 
This section aimed to identify the positive impacts of service system design on 
users, which laid the foundation for the subsequent research conducted on how to design 
service systems to change human behavior and awareness. There are few studies or 
research about the impact of service system design on users. Therefore, we tried to learn 
from the impacts of relative design fields on users. To identify the impacts of product 
design on users, the literatures and studies on the impacts of user experience design, 
emotional design, and energy design have been reviewed. We also identified the impacts of 
environment design on users utilizing extensive literature reviews. Subsequently, we made 
a summary on the impacts of product design and environment design on users.  
In the following phase, by observing and studying how new, successfully designed 
experiences shape human behavior (design case studies), we tried to find and prove 
whether the service system design has the similar impacts on users as the relative design 
fields have. We concluded that service system design could improve users’ emotions, 
change users’ behavior and awareness, and increase users’ abilities and stimulate users’ 
creativity. 
1.5.2. Section two: Defining design strategies of service system to change human 
behavior from a psychological aspect 
Since it is possible to help users alter their behavior positively, in this section, we 
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attempted to find the design strategies of service systems to alter human behavior from a 
psychological aspect. First, to understand the characteristics of human behavior, various 
papers and books have been reviewed. We learned the reasons why people had particular 
behaviors, the characteristics of human behavior, and which factors motivate human behavior. 
Second, we investigated the interaction between users and service systems through 
extensive literature reviews and discussions. We identified what component of service 
systems the users interacted with, how users interact with service system, and what are the key 
elements of service systems in the interaction. 
Then, based on the studies of successful design cases, we discussed how the 
characteristics of human behavior could be associated with the key elements of service systems, 
in order to find basic service system design strategies to change human behavior.  
1.5.3. Section three: Exploring how to, through design, promote Plant Factory 
In this section, we try to employ the design strategies, which we have summarized 
in Section 2, to promote Plant Factory. First, in order to know the characteristics of Plant 
Factory, extensive literatures have been reviewed. With no location limit, the ability to use 
both sunlight and artificial light, and stable production, Plant Factory is a suitable 
agricultural model for nations with less arable land and natural resources, such as Japan. 
Plant-factory-produced products are high quality, healthy, and nutrient rich (Plant Factory 
Association of Japan, 2012). The study of Plant Factory possesses timeliness and important 
significance to the future development of Japan. Therefore, this research aimed to promote 
Plant Factory through design to make the consumers better accept and purchase 
Plant-factory-produced products in Japan. According to the characteristics of this service 
system and our goal, we chose to utilize option design in order to motivate purchases of 
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Plant-factory-produced products.  
Latterly, after the review of the literature, we found the factors influencing the 
purchase of a product could be divided into two categories: design factors (packaging and 
advertising) and factors other than design (culture/background, price, and relevant 
knowledge). Pertaining to these two catergories, we carried out research to define the 
strategies to promote the purchase of Plant-factory-produced products in two steps.  
Step 1 investigated the impacts of the factors precluding design (relevant 
knowledge, culture/background, and price) on the consumers’ purchase intentions of 
Plant-factory-produced products. We conducted surveys to define whether the participants 
(156 from Singapore, and 42 from Japan) had the relevant knowledge of Plant Factory, 
identifying their attitudes to Plant Factory, and measuring their responses to purchases of 
Plant-factory-produced plants under three different price conditions. To obtain detailed 
information, 2×2 χ2 tests (Chi-Square tests) among participants with knowledge of 
hydroponic plants and those without this knowledge at each price level.     
Step 2 intended to motivate consumers’ purchase intentions of 
Plant-factory-produced products through packaging design and advertising design. Logo is 
an important part of packaging design. It is a graphic identifier used to visually 
communicate anything that requires to be identified (Hardy, 2011). Through the study of 
logo design, we can define the design direction and draw up design ideology for the 
packaging design of Plant Factory. In order to promote the purchase of 
Plant-factory-produced products, we tried to combine purchase motivations with logo 
design. Through literature review, we identified two kinds of motivations that primarily 
influence consumers’ purchase intentions: informational and emotional appeals. However, 
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we were unable to predict which appeals could more strongly influence consumers’ 
purchase intentions. We did not know how to combine them with logo design: how much 
information the logo should contain; for which emotional level the logo should be designed; 
and which appeals work better. We designed 20 logos for Plant Factory that included both 
informational and emotional appeals. Informational appeals provided information that 
described the production method of Plant-factory-produced vegetables (the use of 
Hydroponics Technology) and the features of Plant-factory-produced vegetables 
(pesticide-free, no need to wash, and directly edible). Emotional appeals were developed 
that addressed the feelings each logo evoked in participants (cute, interesting, and feelings 
of safety). An experiment was conducted to measure the participants’ (32 Japanese 
undergraduate and graduate students) evaluations of each logo from informational aspect, 
emotional aspect, and whether the logo made them willing to buy Plant-factory-produced 
vegetables. We calculated the mean value of evaluation of each logo to gain an accurate 
and objective understanding of participants’ attitudes towards each logo. A hierarchical 
multiple regression analysis was performed to test whether “purchase intentions of 
Plant-factory-produced vegetables” was a function of four variables (“cute”, “interesting”, 
“feelings of safety”, and “informational content”). Hierarchical multiple regression 
analysis was also performed to test whether “informational content”, “cute”, “interesting”, 
and “feelings of safety” was a function of  “without character”, “with character”, “without 
figure”, “with vivid figure”, “with abstract figure”, “green color”, “green/blue”, 
“green/brown”, “green/black”, and “red color”. Moreover, we classified the logos in 
different levels based on cluster analysis from each aspect (“informational content”, “cute”, 
“interesting”, and “feelings of safety”). 
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Figure 1.3 Structure of this thesis 	  
	   12 
Finally, integrating the results of Step 1, Step 2, and Zhang’s (2013) investigation 
of informational and emotional appeals in advertising design, we defined the strategies to 
promote the purchase of Plant-factory-produced products.  
 
1.6. General Structure of This Thesis 
The general structure of this thesis is shown in Figure 1.3. 
 
1.7. Significance and Potential Outcome of This Study 
In this study, the author identified the positive impacts of service system design on 
users and found the basic design strategies of service systems to manipulate human 
behavior. This study will change the traditional design principle. The function of design is 
no longer to simply meet the needs of users and market, but also to help people positively 
alter their behavior, promote correct and healthy lifestyles, and then to solve social and 
environmental problems. This study proposes a new approach and methodology for service 
system design: psychology-utilizing design. By analyzing human behavior from a 
psychological aspect, the potential outcome of this study provides a comprehensive 
understanding of the characteristics of human behavior and why people posses such 
behaviors. Moreover, the results of Plant Factory investigation will greatly assist in 
formulating marketing strategies and appropriate logo design guidelines for Plant Factory 
that will benefit both researchers and designers.   
 
1.8. Organization of the Thesis 
This thesis is organized in the following structure. Chapter 1 introduces the 
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background of this study, explains the goal, the questions, the objectives, methodological 
approaches, potential outcomes of the study, and the organization of the thesis. Chapter 2 
explores what positive impacts that service systems have on users. Chapter 3 analyzes the 
characteristics of human behavior, the interaction between service systems and users, and 
defines design strategies of service systems to shape human behavior. Chapter 4 has three 
parts. The first part introduces the features of Plant Factory, explains the significance of 
promoting Plant Factory, analyzes what design strategy is suitable for promoting Plant 
Factory, and outlines the research framework of Plant Factory study. The second part 
investigates the impacts of relevant knowledge and price on purchase intention of 
Plant-factory-produced plants using a survey. It explains the objectives, methodological 
approaches, results, discussions, and conclusion of this experiment. The third part explores 
how informational and emotional aspects of logo designs influence consumers’ purchase 
intentions for Plant-factory-produced vegetables. It contains the objectives, methods, 
stimulus materials, results, discussions, and conclusion of this experiment. Finally, we 
summarized the strategies to promote the purchase of Plant-factory-produced plants.  
Chapter 5 concludes the thesis along with its limitations, a future proposal and our 
recommendation.  
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CHAPTER 2 
POSITIVE IMPACTS OF SERVICE SYSTEM DESIGN ON HUMAN BEHAVIOR 
 
2.1. Introduction 
Few studies and researches have revealed the impacts of service system design on 
users. Learning from the impacts of other design fields on users is able to put forward our 
research direction and outline our research framework.  
Since service system involves products and services, the discussions and research 
on product design deserve our reference and study when we design service systems. 
Moreover, environment design is a comprehensive discipline, in which there are a lot of 
research on the relationship between users and environments. We reviewed different 
studies and articles regarding the impacts of product design and environment design on 
users to learn and combine them with service system design. First, we suppose service 
system design has the similar impacts on users as product design and environment design 
have. Then, we attempt to verify these impacts through case studies.  
 
2.2. Impacts of Product Design and Environment Design on Users 
2.2.1. Impacts of Product Design on Users 
Human-centered design and design concerned with human development have 
become dominant themes of product design. First, the focus on users can inspire great 
design ideas and ensures that the design solutions meet real needs well. Second, design is 
collaborative. Human-centered design does very well in engaging non-designers to work 
together with designers to tackle problems (Hunter, 2010). User experience design, 
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emotional design based on the human-centered principle and energy design focused on 
human development are increasingly concerned in product design field. 
2.2.1.1. User Experience Design and Users 
Bill Moggridge from IDEO argued that we could not experience the experience 
until we experienced it (Kuniavsky, 2003). A user experience exists when users interact 
with a product or a service. It is defined on three levels:  
1) The experience, which is flowing continuously through the human mind like a stream. 
People can through self-talking or self-narration acknowledge the passing of 
experiences (Forlizzi & Ford, 2000).   
2) The experience, which is uncommon and satisfactory, and not related to material 
experience, but rather a feeling of satisfaction at having achieved desires (Dewey, 
1980).  
3) The experience, which is as a story. People can use stories to organize, remember and 
communicate experiences with others in a variety of situations. Experiences in the 
form of stories play very important roles at different times (legal testimony or fantasy 
gaming, for example), because the experiences as stories are a natural, communicative 
way that can help users share their findings and feelings with a design team. 
Sometimes, one experience is also able to alter both user and context in some way, for 
instance, by hearing a tale that causes strong emotions in a person, which may affect 
his or her values and even change his or her behavior (Forlizzi & Ford, 2000). 
The user experience in product design is a dynamic, complex and subjective 
phenomenon. Houde and Hill (1997) asserted that experience was the appearance and 
feeling of a product. Buchenau and Fulton (2000) believed experience was more than that, 
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and that the contextual factors were essential too. Attempting to include all aspects of the 
interaction between humans and products, Alben (1996) has identified the user experience 
in product design as:  
1) The users’ feelings when the product is in hands; 
2) How well the user knows the way to use the product;  
3) What’s the feeling by using the product;  
4) How well the product can serve the user’s goals;  
5) How well the product fits the environment in which it is being used. If all these 
five aspects are successfully achieved, then the experience design is valuable. 
This is known as “quality of experience.”      
2.2.1.2. Emotional Design and Users     
In creating products, designers need to consider usability, aesthetics and practicality. 
A product should be useful and useable, but at the same time if the product is not desirable, 
which is the domain of emotion, it will not succeed in the market (Norman, 2004).  
Norman (2004) indicated that humans make decisions based on both cognition and 
affect (conscious or subconscious emotion). When an object appears in front of the user, an 
emotional connection will form between the object and user. There are three levels of 
human reaction to design: visceral (appearance), behavioral (effectiveness of use) and 
reflective (personal satisfaction), all of which should be addressed in a good design.  
According to Norman (2004), affect can change cognition: positive affect improves 
creative and breadth-first thinking while negative affect focuses cognition, increasing 
depth-first processing and minimizing distractions. Thus, products to be used under stress 
must be human-centered because stress makes people unable to handle difficulties and 
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inflexible in finding solutions to problems. Positive affect, on the other hand, allows 
people to be more tolerant when they encounter minimal difficulties and makes them more 
flexible and creative in solving problems. Products with a relaxed, pleasant and aesthetic 
design can enhance usability. In short, attractive things work better and more effectively.     
2.2.1.3. Energy Design and Users 
Nowadays the main tools that have been used in improving energy efficiency or 
saving energy are technology and economy. Behavioral sciences should be added to the 
toolbox (Amrel, 2008). In fact, energy design is to design human behavior. While we are 
studying, modeling, and adjusting the feedback loops of efficiency, needs, response, and 
carryout in new products and services, we are also exploring what humans should do. The 
easiest parts of the system to change are hardware and software that belong to non-human 
parts. New products and services that can change users’ consumption behavior will reduce 
the whole consumption patterns, thus reduce the whole production demands and move us 
toward more energy-efficient solutions (Merkoski, 2010). 
The Green movement increased people’s awareness of sustainability and created 
some innovative products that help people decrease the ecological cost. One of the 
innovative technologies is the Smart Grid application, which monitors users' energy 
consumption for both companies and users. Although the visualization of critical data can 
develop awareness, it does not affect human behavior automatically. The correct behavior 
is essential to ensure the Earth’s future and survival. The task of energy design is to lead, 
persuade, educate, and motivate people to reduce their energy consumption (Marcus, 
2010).  
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2.2.2. Environment Design and Users 
When designing or building living or working environments, designers and 
organizers must consider what influences human behavior. Environment design often 
focuses on influencing social interaction. Ittelson et al. (1974) argued that all architectures 
should promote some social activities from their planned function and random encounters. 
The arrangement of building elements, such as partitions, rooms, doors, windows and so 
on, can either encourage or hinder communication, subsequently influencing social 
interaction.    
Designers endeavor to do more than just create new, functional and attractive 
buildings. They want a new environment to alter humans’ behavior and attitudes (Marmot, 
2002). The following are some patterns recognized by Alexander et al. (1977), which 
address the idea of affecting behavior:  
1) In order to make people of a community concentrated, buildings must be arranged 
around some tiny public squares like nodes, through which all pedestrians in the 
community must pass.   
2) Connect the common land, paths, gardens, and bridges. At least 64 households using 
land that is not crossed by any traffic can support the formation of children’s 
spontaneous group playing.  
3) Meeting rooms should be designed into small ones, just for no more than12 people, 
and put these meeting rooms in the center of the building, even cross the workspaces, 
encouraging smaller group meetings and communication. 
The layouts of shopping malls, hotels and parks can influence and control 
consumers’ paths. Stenebo (2010) made a discussion about IKEA’s wisely designed and 
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continuously redesigned “Fairyland of Adventures” which routed consumers through 
IKEA. 
Use of different materials can attract attention and change human behavior. For 
example, the rumble strips on roads can remind drivers to slow down (Harvey, 1992). In 
fast food restaurants the hard uncomfortable chairs make the customers leave quickly 
(Katyal, 2002). 
Hall’s concept of proxemics (1966) offered a treatment of personal space and 
discussed the effects of personal space on behavior, and the significance of personal space 
in different physical spaces and cultures. Hall categorized spaces by zones of distance: 
intimate, personal, social and public. Sometimes, designs leave people feeling limited by 
their living spaces or work environments. Sometimes people even feel that they are 
compelled into over stressful performance, relations or emotional channels.  
Moreover, based on humans’ natural behavior, the optimal way to design pathways 
is not to design them at all. Wherever it has been paved, the pedestrians will walk out a 
definite path. Just grow grass and the loss will tell you the position of the paths 
automatically (Hall, 1966). 
Since the early 1970s environmental design has been developed to prevent crime, 
which focuses on restructuring the building’s components to hinder criminal behavior. It 
has already evolved a standard requirement for constructing large residential. Buildings are 
must be enclosed of walls with sharp steel pins or broken glass on top of them, closed 
circuit television and a single entrance into the building (Minton, 2009). Katyal (2002) 
provided the law and social policy-makers a complete theoretical evaluation of controlling 
crime through architecture. No matter how good the law is, if people do not abidance by it, 
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it is nothing. Building, through promoting the interaction between community members 
and mutual supervision, raises the impacts of social rules. In this manner, the architecture 
can affect social rules more powerfully than law, because it is difficult to directly control 
social interaction using law.  
Table 2.1 Summary of product design and environment design’s impacts on users  
Design Fields Impacts on Users 
Pr
od
uc
t D
es
ig
n 
User 
Experience 
Design  
Interacts with user; satisfies user; encourages user; affects the 
feelings of user both in the process of touching and using a product or 
a service; affects the user’s feeling about product or service usability 
and whether it fits the context of use or not. 
Emotional 
Design 
Satisfies user; facilitates users’ flexibility and creativity in 
problem-solving; motivates people to take action. 
Energy 
Design 
Involves people in design; motivates, persuades, educates, and leads 
people to change users’ behavior and awareness to reduce their 
energy consumption. 
E
nv
ir
on
m
en
t 
D
es
ig
n 
Environment 
Design 
Affects individual activities; affects social activities; affects path of 
movements; change people’s feelings, emotions and relationships; 
uses humans behavior as  part of the design; changes humans 
awareness; prevents crime.  
 
2.2.3. Summary of the Impacts of Product Design and Environment Design on Users 
Table 2.1 summarizes our findings from literature reviews. Overall, the impacts of 
product design and environment design on users can be divided into two categories: 
impacts on emotion and impacts on behavior and awareness. 
 
2.3. Discussion and Design Case Studies 
By observing and studying how new successfully designed experiences shape 
human behavior, we tried to find and prove the positive impacts of the service system 
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design on users. First, we investigated whether the service system design can also 
influence users’ emotions, behavior and awareness like product design and environment 
design. 
2.3.1. Service System Design and Emotions 
Consider one particular smart design developed by Swiss (Figure 2.1): a shopping 
cart with a built-in magnifying glass on the handle that can be used to read ingredient 
labels and shopping list or inspect fruit bruises and insect infestation. Although this is only 
an additional service of shopping, it does make the shopping system complete and gives 
the consumers a special experience. 
 
Figure 2.1 Shopping cart with magnifying glass (Nova, 2009) 
It is also an excellent example of emotional design, since it mostly benefits the 
myopic and elderly, brings them convenience and engages them in less stressful shopping. 
People are attracted to the supermarket, especially the elderly who feel they are being 
cared for and that this cart has been specially designed for them. As a result, more and 
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more people begin to read the labeling information on products. 
In review of emotional design, as Norman indicated, emotional design focuses on 
the interaction between users and products. In service system design, besides the 
interaction between humans and objects, much interaction takes place between humans and 
humans. Therefore, we suppose that through service system design we can change the 
interaction among humans, even influence the relationships among them.  
 
Figure 2.2 Lunar baby thermometer (Kong, 2008) 
The Lunar Baby Thermometer (Figure 2.2) is a simple temperature-checking device 
for parents to use on a child, without the use of an invasive, clinical procedure (Kong, 
2008). More than one hundred types of thermometers are on the market, but only this one 
preserves the warm, natural bond between parent and child using the behavior of touch. 
What the users enjoy is not the function of this product, but rather the experience of love 
and care, that appeals to the users. Using this thermometer becomes a way to improve the 
relationship between parents and children. Children also enjoy using it and sometimes 
imitate the parents by measuring temperature of others. 
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Many social networking programs such as Facebook provide a service that reminds 
users of a friend’s birthday and can even send the friend a regard card automatically. It is 
easy to forget important days like birthdays. This service fills the gap or shortens the 
distance between people and helps to promote good relationships between them. 
Conclusion 1: 
Service system design can improve emotion. It is able to increase the users’ 
satisfaction and give them the feeling of being cared (to an individual). It can also promote 
good relationships between people (to a group). 
2.3.2. Service System Design and Behavior & Awareness  
According to one review about user experience design and users, story is a very 
effective way to organize, remember and communicate experiences with others. The 
customers of a service can be a group, even the whole society. Whether we can, through 
service system design, enable customers to communicate their experiences to others, 
ultimately promoting similar behavior as their own, is worth to be considered. 
Although eco-lifestyle is encouraged, very few people are familiar with the concept, 
and those who do understand the concept have failed to implement it on a daily basis. In 
many major cities in China, the government has started a new public bicycle program—a 
free bike system. In the Chaoyangmen area of Beijing, each resident can receive a 
scannable transportation card with which he can gratis use bicycle by a new free bike 
station next to the Dongsi subway station. An old bicycle producer in Shanghai China, 
using a computer system, manages the new public bicycle service program. The starting 
credit of each bike transportation card is 100 points. If the users return the bikes to the free 
bike stations within two hours, they will become one more point on the credit cards. If the 
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users take bikes more than two hours, the points will be consumed according to the time 
they keep the bikes (Zhao, 2010). 
This is an excellent example of service design. The aim of the government is, 
through this free bike system, to ease traffic pressure around the subway station and to 
promote a low-carbon lifestyle. Here they use a wise way in which the resident’s benefit 
from this system. It makes local residents’ short-distance travel around the city more 
convenient and helps them to avoid the normal parking fees. The influences on human 
behavior are evident:  
1) More and more residents in this area prefer biking to driving cars or taking the bus.  
2) Riding public bikes becomes popular and is recognized as a healthy, green lifestyle. 
Eco-life is no longer just a concept or a slogan. People can feel it and participate in it 
because it is real life.  
3) This free bike system also regulates the parking of bikes, which is helpful in 
improving the appearance of Beijing.  
4) With reductions in the number of personal bikes using and purchasing needs, crime 
rate of bicycle theft in this area also lowers. 
Conclusion 2: 
Service system design can change behavior and awareness. It can not only change 
the consumption behavior but also raise environmental awareness of users (social impacts), 
leading them to have healthy and better life-style (individual impacts). In addition, through 
service system design we can realize crime prevention (social impacts).  
2.3.3. Service System Design and Creativity/Abilities 
Reviews of energy design and environment design all emphasize the necessity to 
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involve people to participate in the process of design. Perhaps a service system could be a 
platform to give users a chance to increase their abilities and stimulate their creativity. 
Grid mosaic lamps are very common, but custom lamps are completely new to 
most people. The Peel Off Light (Figure 2.3 left) is a kind of mass produced lamp, which 
the users can peel off the pre-cut parts and customize into the one that they want. This 
lamp is able to mirror a person’s aesthetic of design and allow that person to adjust 
illumination levels (Oh, 2008). Not only is it a lamp, it is also a type of service: a chance to 
design. This lamp stimulates creativity and increases DIY (Do it yourself) ability of the 
user. Each user, according to his or her own aesthetic tastes, can personalize his or her own 
lamp. 
Another excellent example is the Pianobell by Li Jianye (2008), a creative 
innovation to the traditional doorbell. As shown in Figure 2.3 (right), the Pianobell was 
inspired by a piano. Using this small instrument, the guests are able to play a short music. 
The guest can play his or her own bell tone creatively.  
 
 
Figure 2.3 Peel off light (left) (Oh, 2008); Pianobell (right) (Li, 2008) 
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 Conclusion 3: 
Service system design can stimulate users’ creativity and offer them chances to 
increase their abilities themselves. 
 
2.4. Summary of Chapter 2 
The definite and potential impacts of the service system design on users (both 
individual and social) can be summarized as Figure 2.4. There are three positive impacts: 
(1) improve emotion; (2) change behavior and awareness; (3) increase abilities and 
stimulate creativity of users. 
These findings confirmed the possibility that service system design could positively 
alter human behavior, which laid the foundation for the next research on how to design 
service systems to change human behavior and awareness. 
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CHAPTER 3 
DESIGN STRATEGIES OF SERVICE SYSTEM TO CHANGE HUMAN 
BEHAVIOR 
 
3.1. Introduction 
In this age of globalization, information, and technology, it is becoming 
increasingly challenging for corporate strategies to align products and services with 
consumers’ complex demands. To achieve economic goals, solutions to these complex 
demands have been widely discussed within management, marketing, and design 
disciplines (Morelli, 2002). With the exceptions of remaining competitive and satisfying 
customers’ needs, a reduction in the material consumption required for products and 
services is being recognized as an important part of a firm’s environmental strategy. As a 
result, newly designed products and services have a lower impact on environment 
compared with traditional business models (Centre for Sustainable Design, 2001). 
Companies and organizations seeking long-term profitability and credibility have 
increasingly begun to use more environmentally friendly materials and renewable 
resources.  
However, compared with using environmentally friendly products and developing 
sustainable services and better treatments of waste, raising environmental awareness and 
guiding consumer behavior of humans play a more significant role with regard to the 
environment because it can directly lead to reduced energy consumption and waste. 
In last chapter, we identified that service system design had positive impacts on 
users. It can not only change consumption behavior but also raise environmental 
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awareness.  
Based on world views of design, spirit of creation, 2004, design has four levels 
(Moritz, 2005): 
1) Design the characteristics (product, service or space)  
2) Design user experience 
3) Design processes and systems 
4) Design strategy, philosophy, policy or ideology 
Service system design includes all these 4 levels. Shaping human behavior through 
service system design belongs to the 4th level. This chapter investigates and discusses 
design strategies of service system to change human behavior. 
In order to change human behavior through service system design, we need 
understand the characteristics of human behavior first. Many researchers have popularized 
the field of behavioral economics as a source of ideas for understanding and changing 
human behavior (Thaler, 2009; Ariely, 2008). However, most of them only focus on how 
to take advantage of the behavioral and psychological characteristics to achieve their 
economic goals. As designers, we should take responsibility for social development. In this 
chapter, we reviewed literature that deals with understanding human behavior, analyzed 
the interaction between users and service systems, and then tried to combine the 
characteristics of human behavior with the key elements of service systems, aiming to find 
the basic design strategies through which service system designs could help people 
positively alter their behavior. 
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3.2. Characteristics of Human Behavior 
To change human behavior, first, we should understand characteristics of human 
behavior. In particular we need to know why people have particular behaviors and which 
factors motivate human behavior. In order to establish a profound understanding of human 
behavior from a psychological aspect, various papers and books have been reviewed. 
3.2.1. Two Thinking Systems Determine Human Behavior 
Many psychologists and neuroscientists describe the functioning of the brain as 
having two kinds of thinking systems, one is Automatic System, the other is Reflective 
System (Thaler & Sunstein, 2009; Kahneman, 2011). Both influence and determine human 
behavior and psychological characteristics. 
The Automatic System is irrational, emotional, effortless, and, above all, a rapid 
way to make decisions without thinking; in other words, a gut reaction. The speed of the 
Automatic System is incredible, allowing people to recognize faces and understand speech 
in a fraction of a second. It makes judgments and takes action without waiting for 
conscious awareness to catch up with it. The resulting judgments sometimes cause 
mistakes, and these mistakes are called "Biases" (Thaler & Sunstein, 2009; Kahneman, 
2011).  
The Reflective System is based on conscious thinking and critical examination of 
evidence, which is deliberate, effortful, deductive, and rule following. Considered as the 
cortical brain, the Reflective System is involved in slow, logical, progressive thinking. It 
gives humans a chance to correct mistakes and to revise opinions. Since humans are aware 
of the progression of their thoughts, they can retrace the mental events and see where they 
were wrong. Humans always use the Reflective System in considering problems, making 
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plans, and creating art and culture (Thaler & Sunstein, 2009; Kahneman, 2011). 
Often, people are in a state of contradiction, because these two systems are working 
at the same time. In a shaking airplane, the Automatic System thinks it is so terrible, it 
worries about impending death; whereas the Reflective System insists that planes are very 
safe. Facing a big dog, the Automatic System fears of being bitten by the dog, while the 
Reflective System responds that most of dogs are very friendly (Thaler & Sunstein, 2009).  
With busy work schedules and complicated lives, people have no time to consider and 
analyze everything. They prefer using the Automatic System to make judgments and 
decisions, because, most of the time, it is quicker, easier, and more useful (Thaler & 
Sunstein, 2009; Parker, 1983).  
3.2.1.1. Depending on Experience 
Nowadays, most of us are always busy, and our lives are so complicated. Therefore, we 
are unable to spend all our time on thinking and analyzing everything. So we prefer the 
Automatic System to make judgment and decision using our experience, because most of the 
time it is quick and useful. Even we are not busy, we still prefer using experience to 
considering (Thaler & Sunstein, 2009). One best example is the design of a basic four-burner 
stove (see Figure 3.1). 
Most stoves have the burners in a symmetric arrangement, as in the left picture, with 
the control knobs arranged in a linear fashion below. In this case, it is easy to get confused, 
which knob controls which burner. But the right stove, user can operate the burners 
correctly, even if there are no logos to explain, because this design meets people's habits. 
In the human experience, the arrangements of burners and knobs should correspond one to 
one. Many people have the same feeling that, after using iPhone for a period, they try to 
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operate other devices with big screen by touching. But actually these screens are not touch- 
screen. 
 
 
Figure 3.1 Four-burner stove (Norman, 2002) 
 
3.2.1.2. Default Options 
One characteristic of human behavior under the Automatic System is that people 
prefer to choose the default options. By making choices, if there is a default option, under 
which the chooser does not have to do anything, many people will choose this option, no 
matter if it is good or bad. Programs are always installed onto computers with two options: 
regular installation and custom installation. The regular installation is the default option. 
Most people choose the regular installation because it is helpful and simple. In fact, most 
users have trouble with custom installation because they do not want to read the 
incomprehensible instruction manual and make the settings themselves. Another good 
example, in Thaler’s book Nudge, involves the ways in which our retail choices are 
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influenced, depending upon how supermarkets display and arrange food. People almost 
always choose the goods that are at eye level, not bothering to consider other options 
(Thaler & Sunstein, 2009).  
3.2.1.3. Mindless Behavior 
In many situations, people put themselves into Automatic System, not noticing the 
task at hand, e.g., when they are immersed in watching television during or after dinner. 
However, the most frequent situation is, when they realize that they still have some work 
to complete during the evening, it is already the time to sleep (Thaler & Sunstein, 2009).  
Many of us have the problem of mindless eating. Some people can not stop eating 
when they feel sad, busy, or nervous. Some people eat whatever is put in front of them 
while watching TV. In one of Dr. Wansink’s well-known experiments, he required the 
subjects to sit in front of a desk, on which there was a big bowl of Campbell’s tomato soup 
and told them to eat as much soup as they could. The bowl and the desk were a specially 
designed system. Under the desk, there was a machine that connected with the bowl that 
could refill the bowl automatically. Until the experiment ended, many of the participants 
just kept on eating; they did not know how much they had eaten (Wansink, 2006). 
3.2.1.4. Self-control Problem 
As Thaler and Shefrin claimed, an individual could be defined as two 
semiautonomous selves: a farsighted “Planner” and a biased “Doer.” The Planner is 
controlled by the Reflective System, and the Doer is influenced by the Automatic System 
(Thaler & Shefrin, 1981). Between them, there seems to be a battle. The Planners always 
try to control the actions of the Doers, whereas the Doers are often difficult to control, and 
they often foil the plan of the Planners. To wake up on time, many people depend on alarm 
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clocks. The Planner sets the alarm for 6:15 A.M., but the lazy Doer turns the clock off, 
goes back to sleep and keeps on sleeping until 9:00 A.M. To make the Doers have to get 
up to turn off the clock, some Planners try to put it on the other side of the room. The Doer 
always wins. After turning the alarm off, the Doer goes back to the bed again (Thaler & 
Sunstein, 2009). 
3.2.2. Motivations of Human Behavior 
People prefer the Automatic System, using experience and choosing the default 
option, both of which stem from their basic motivation: they like simple things. Motivation 
is not only the desire of a person to achieve a goal, but also the power that push him to 
accomplish that goal. Many people have their own motivation, and this motivation is able 
to promote them to challenge and achieve many things (Maslow, 1987). Understanding the 
motivations of human behavior is essential. If we can make people actively do things, it 
will be more effective and successful. The motivations of human behavior are many and 
varied. Happiness, interest, and benefits are three main kinds of them. 
3.2.2.1. Happiness 
To different people, happiness means different things; however, in general, 
happiness exists in feeling joy, pleasure, satisfaction, or in loving someone or something. It 
can be also found in serving someone. Doing what a person likes will make him motivated 
and bring him happiness. On the other hand, happiness can make a person positive and not 
focus on his troubles and worries (Nettle, 2005). The psychologist, Isen, and her colleagues 
have shown that happiness can broaden the thought processes and facilitate creative 
thinking (Ashby, Isen & Turken, 1999). Isen found that, when solving difficult problems, 
people did much better when they had just received a small present, which was just enough 
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to make them feel good. People are better at brainstorming and inspecting multiple 
possibilities when they are feeling good. To make people feel good is not so difficult: it 
does not take much. As in Isen’s case, all he did was just show people a few minutes of a 
humorous movie or provide them a piece of candy (Donald, 2004). 
3.2.2.2. Interest 
Interest is a powerful motivator. It is natural for children to be active and attentive 
when they find some activities interesting. They entertain themselves with interesting 
activities, and through this they learn about the world. Not only young children but also 
adults are motivated by interest. Adults will immerse themselves in an activity, even in 
which there is only the enjoyment they experience while doing it, without payoff (Deci, 
1992). 
Furthermore, attractive things work more effectively. They can make people feel 
good, think more creatively, and try their best to find solutions to the problems they 
encounter. Just like playing a computer game, players perform great patience and 
endurance to complete each task (Donald, 2004). People who are interested in their work 
always do it very well. Many behavioral scientists and investigators have explored how to 
make jobs more interesting (Hackman & Oldham, 1976; Vroom, 1999). 
3.2.2.3. Benefits 
Benefits, in many cases, will exceed the other factors and become the main 
motivation of behaviors. The more benefits we give people, the more likely they will agree 
and fulfill our requests. Gaffney identified seven major benefits that can drive human 
behavior (Gaffney, 2009).  
1) Money: Not surprisingly, money is a major motivating factor. If we can show how 
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our request will help people make or save money, we will probably draw their 
attention.  
2) Time: To many people, time is more precious than money. The prospect of saving 
someone valuable time is another motivating factor.  
3) Security: People are always searching for things that will give them a sense of 
security and help them to avoid risks. If we can give people security, they will follow 
our rules.  
4) Achievement: Achievement is all about producing results. All people like the feelings 
of accomplishment and achievement. If we can help someone achieve something they 
want to achieve, they will be likely to do what we want.  
5) Making a Difference: To many people, making a difference is one of the top 
motivators. Everyone wants to make a real difference. Someone donates his time for 
community service, or does big favors for someone, just because he wants to 
contribute. By making a difference, people feel good. They dress differently and 
perform different actions just to be special and draw more attention from others.  
6) Image: Image is an interesting kind of benefit because people always claim that they 
do not care what others think about them; but, in fact, most of people are concerned 
about how other people view them. If we can make people feel that they are in a 
leading role and that everything is under their control, they will do their best.  
7) Enjoyment: If we are going to increase someone’s enjoyment, we are likely to capture 
their attention and increase their drive to tackle a problem. Children never forget to let 
us know that, if we give them what they want, they will stop bothering us and be more 
peaceful and enjoyable. 
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3.2.3. Summary of Human Behavior’s Characteristics 
In summary (Figure 3.2), human behavior is influenced and determined by the 
Automatic System and Reflective System. Because usually people depend on the 
Automatic System more than the Reflective System, they like making judgment depending 
on experience and choosing default options. This also leads to mindless behavior and 
self-control problems. 
Moreover, motivation is also very important direct determinant of human behavior. 
Except happiness and interest, benefits such as money, time, security, achievement, 
making a difference, image and enjoyment, can also drive human behavior. 
 
Figure 3.2 Characteristics of human behavior 
 
3.3. Interaction Between Users and Service System 
In order to change human behavior through service system design, we have to 
understand user interaction with the service system, clearly. Many investigators have built 
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similar models about the interaction between users and service systems (Moritz, 2005; 
Tether, 2011). They claimed that a service system is not a single project that carries out a 
service. It is a complex and multidisciplinary system that involves many components, 
structures, and processes to integrate service practices into organizations. But to the clients, 
the service system is a black box. What they have contact with is the service interface of 
the system (Figure 3.3). 
 
Figure 3.3 Service interface (Moritz, 2009) 
3.3.1. Discussion and analysis of Touchpoints 
As the review about the interactions between service systems and users has shown, 
the clients only contact with the Touchpoints of a service system. Therefore, the 
Touchpoints are the key elements of service system design for changing human behavior. 
Based on Tether’s model about the interactions between clients and service systems 
(Tether, 2011), we discussed Touchpoints further. Touchpoints closely connect two items: 
the options from the service system and the interaction process between clients and the 
service system (Figure 3.4). 
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Figure 3.4 Touchpoints 
(1) Options 
The options are the elements that the service system provides to the customer (products, 
functions of products or services), which are designed to meet the needs of the client.  
(2) Interaction Process 
Interaction processes have been built into service system designs to enhance user 
experience, which can directly influence the quality of service delivered. Customers, for 
the most part, do not purchase the results of service; rather, they purchase the experience. 
In the interaction process, there are two factors that can influence the user experience:  
• Tolerance 
People always make mistakes, even in simple interaction processes. If the service system is 
too “strict” to them, where it, often, prompts them that they have made a mistake, the 
quality of the user experience will be greatly reduced. For example, when using an ATM, 
users must insert their cards with the magnetic strip facing downward and as the direction 
marked on the card, otherwise, the machine will prompt the user to reinsert the card. 
• Feedback 
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Feedback is the most important part of the interaction process. It is the correspondence of a 
service system to the users’ behaviors such as selections, operations, encountering a 
problem, and so on. Accurate and effective feedback can improve the quality of the user 
experience, and can directly affect the users’ next behavior. 
3.3.2. Summary of Interaction Between Users and Service System 
As a summary, an illustration of the interaction between users and the service 
system is shown in Figure 3.5. 
 
 
Figure 3.5 Key elements of Touchpoints 
 
3.4. Changing Human Behavior Through the Options and Feedback Design of the 
Service System 
We attempted to associate the characteristics of human behavior (Figure 3.2) with 
the key elements of a service system (Figure 3.5), in order to find a basic service system 
design strategy to change human behavior. 
3.4.1. Set Up Correct Options of Service Systems 
According to the review about understanding of human behavior, people like 
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choosing the default option (Chapter 3.2.1.2). Customers always choose the goods that are 
displayed and arranged at eye level in supermarkets. The options’ design of a service 
system is essential, because it can influence the results of users’ selections directly. (Figure 
3.6, ①). Some companies and designers have taken advantage of this characteristic of 
human behavior for their own commercial purposes. As a bad example, through the 
installation of some free software, the default option will install some extra, small 
programs, which are not useful and may change your web browser. This is a mandatory 
software promotion or a disguised form of advertising. 
Actually, good option design can assist people in avoiding problems of self-control 
(Figure 3.6, ②). Remembering the clock problem discussed earlier, if - after turning their 
alarm clock off - people can choose the option to go back to sleep, they will (Section 
3.2.1.4). If there is no such option, people will complete their plan successfully. Clocky ® 
(Figure 3.7) is an excellent alarm clock design that provides users with a special option. If 
you do not get up on time, it will jump from the table to the floor, run, hide, and sound 
again and again until you find it and turn it off. By the time the alarm clock is turned off, 
even a sleepy Doer is awake (Thaler & Sunstein, 2009). 
 
Figure 3.7 Clocky ® (NANDA HOME INC, 2011) 
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As designers, we have a responsibility to help people solve their problems, and to 
have correct behavior, instead of benefiting from them, ourselves. We should carefully 
reconsider how to design the options of service systems.  
3.4.2. Give Users Immediate Feedback 
People make mistakes more easily when undertaking a series of interactions. As 
described in the review, people frequently rely on their Automatic System, and do not 
notice the task at hand (Section 3.2.1.3). For example, it is easy to let an air conditioner run 
all the time, until the electricity bill arrives. What is needed is immediate feedback for a 
particular behavior (Figure 3.6, ③). Returning to the example of the ATM, some people 
have the distressing experience of leaving their card in the machine after they receive their 
money. In Japanese post banks, the ATM will sound loudly, and flash green lights on and 
off, until the card is retrieved. Systems in smart cars do similar things, where an annoying 
buzz will sound until a seatbelt is buckled, or a bright light will flash in the dashboard prior 
to completely running out of gas. These are all good examples where the use of feedback 
mechanisms helps the user to avoid mistakes.  
Through both option design and feedback design, we can change human behavior. 
However, it does not mean both of them are suitable for any service system. In different 
cases, perhaps, only one of them works, or they must work together. Moreover, compared 
with `forcing` users to have a behavior in ‘hard’ (direct) way, design solutions in `soft` 
way are more acceptable. Considering design from a user’s perspective is necessary. 
3.4.3. Combine Motivations with Options and Feedback Design 
We promote driving human behavior with happiness, interest, and benefits. Here 
we present two excellent design cases that can show us how to combine these driving 
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factors with service system design:  
(1) Combine benefits with the option design (Figure 3.6, ④) 
To ease traffic pressure around the subway station and promote a low-carbon 
lifestyle, in many major cities in China, the government has started a new public bicycle 
program—a free bike system. In the Chaoyangmen area of Beijing, for example, each 
resident can receive a scannable transportation card with which he can gratis use bicycle by 
a new free bike station next to the Dongsi subway station. The starting credit of each bike 
transportation card is 100 points. If the users return the bikes to the free bike stations 
within two hours, they will become one more point on the credit cards. If the users take 
bikes more than two hours, the points will be consumed according to the time they keep 
the bikes. The influences on human behavior are evident. More and more residents in this 
area prefer biking to driving cars or taking the bus (Zhao, 2010). 
This is an excellent example of service design. It uses a wise way in which the 
residents benefit from this service system. The option of this service system makes local 
citizens’ short-haul traffic in the urban more convenient and assists them to avoid the 
normal parking fees. This combination of benefits and options motivates people to make 
active efforts to change their behavior.  
(2) Combine interest with feedback design (Figure 3.6, ⑤) 
In order to encourage people to take the regular stairs instead of the escalator, the 
designers rebuilt the regular stairs into piano keys at the Odenplan subway station in 
Stockholm. Each footfall makes a musical sound as feedback. There was no surprise that 
after the stairs were rebuilt, about 66% of people chose the regular stairs instead of the 
escalator more than normally (The Fun Theory, 2009). In this case, designers through the 
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combination of interest and feedback drew people’s attention and successfully changed 
their behavior in a pleasant experience.  
As we know, there are so many factors that can motivate human behavior. In 
different cases, we should try multiple times and make comparisons, aiming to find the 
motivation, which is most suitable for the service of this case and the target group, and 
works most effectively. 
3.4.4. User-oriented Design 
To alter human behavior through service systems, above all, we need to ensure the 
service system design is user-oriented. According to Chapter 3.2.1.1, people prefer making 
judgment and decision using their experience. A good service system design should conform 
the user’s experience and habits.  
According to Chapter 3.3.1, people always make mistakes, even in simple 
interaction processes. If a service system always reminds the users’ mistakes, the quality of 
user experience will be greatly reduced. Therefore, a good service system should be 
designed with tolerance, allow the consumers make mistakes.  
Only in these ways, users are willing to accept and use the service system. 
User-oriented design is the prerequisite of changing human behavior through service 
system.  
3.4.5. Formulating Design Strategies Based on Cultural Backgrounds 
Moreover, to alter human behavior through service systems, we should draw up 
different design strategies based on the different cultural backgrounds. Culture has 
different definitions depending on the focus of interest and approach fields (Granrose & 
Oskamp, 1997; Wayne, 2008; Lawrence, 2002). It could be defined as the sum total of the 
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beliefs, rules, techniques, institutions, and artifacts that characterize human populations 
(Rugman & Collinson, 2009), a shared system of meanings, which guides how to 
perceived the world, how to experience the self, and how to organize the life (Hoechlin, 
1995), or the shared patterns of behavior used as preference points to perceive the other 
(Schneider & Barsoux, 2003).     
Culture is an important part of our lives that gives us messages to shape our 
perceptions, attributions, judgments, and ideas of self and other (Obinna & Farkas, 2011). 
The influences of culture on human behavior have been verified from different aspects. For 
example, Kacen and Lee (2002), based on their multi-country survey of consumers, 
concluded that both regional level factors and individual cultural difference factors 
systematically influenced impulsive purchase behavior. Ojo (2012) found that a change of 
culture could lead to a change in employee work behavior. Yan and McCullagh (2004) 
found that culture had impacts on youth’s motivation of participation in physical activity. 
For the same behavior, people with different cultural backgrounds may have different 
motivations.  
Therefore, in order to change human behavior, we should involve culture as an 
essential part of service system design. Furthermore, in order to drive the people with 
different cultural backgrounds to have a same particular behavior, we may need to apply 
different design strategies. It is necessary to verify, which motivation works best in 
influencing a behavior of the people with a specific culture and should be combined with 
options and feedback design.  
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3.5. Summary of Chapter 3 
In this chapter, through literature review of understanding human behavior, the 
analyses of the interaction between users and service systems, and discussions, we found 
that the options design and feedback design of service systems played important roles in 
changing human behavior. To change human behavior, first, we should set up correct 
options of service systems, because the options can influence the results of users’ 
selections directly, and good option design can also assist people in avoiding self-control 
problems. Second, the service system should give the users immediate feedback for a 
particular behavior to help them avoid mindless behavior and mistakes. We promote to 
combine happiness, user interests, and benefits with options and feedback design to 
motivate people to actively change their behavior in a pleasant experience. Moreover, we 
should formulate different design strategies of service systems according to different 
cultures. 
Next step, we attempt to promote a new life style through a service system using 
the design strategies we have summarized in this chapter to test and analyze their effects 
using psychological methodologies and statistics, and to improve them step-by-step. 
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CHAPTER 4 
PROMOTION OF PLANT FACTORY 
 
4.1. Introduction 
Our design principle is through service system design to help people positively alter 
their behavior, promote active and healthy lifestyle, and then to solve social and 
environmental problems. Basic on this principle, we choose Plant Factory as research 
object in this study.  
The Plant Factory (Figure 4.1) is a new facility that can use both solar light and 
artificial light. It is based on Hydroponics Technology, in which the plants are grown in 
soilless growing systems, supplied with necessary water and nutrients when needed, and 
CO2 gas to stimulate photosynthesis. The environments in Plant Factories are controlled by 
an integrated computer system, which can adjust the growing conditions to the best. By 
this way Plant Factories realize a high productivity and high quality. In addition, by using 
multiple shelves, Plant Factory can produce vegetables massively even in small space. 
Tomatoes, lettuce, and herbs are the main products of the Plant Factory. They are 
pesticide-free, no need to wash, and can be eaten directly. Since it produces high-quality 
vegetables steadily all year round, the Japanese government currently is promoting Plant 
Factory as a very important part of Japanese agriculture. (Plant Factory Association of 
Japan, 2012). 
Plant Factory has been used for agricultural recovery in the disaster area of nuclear 
contamination (Asashi News Digital, 2012; Sasada, 2012). No location limit, using both 
sunlight and artificial light, stable production, Plant Factory is a suitable agricultural model 
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for the nations whose self-sufficiency of agricultural model is low, such as Japan. The 
study of Plant Factory possesses timeliness and important significance to future 
development of Japan. 
 
Figure 4.1 Plant Factory (Kimura, 2009) 
 
4.2. Goal and Design Strategy 
Although Plant-factory-produced plants are with high quality, healthy, and nutrient, 
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it is unclear whether this new kind of plant products will be well accepted by consumers. 
This research aims to find the strategies to promote the purchase of Plant-factory-produced 
products in Japan through service system design. 
 
Figure 4.2 Service system of plant products 
The service system of plant products is to satisfy the consumers’ needs of safe, 
healthy plants. As shown in Figure 4.2, it is a complicated system including production, 
processing and distribution. However, what the consumers finally interact with this system 
are the products. Plant-factory-produced plants are one selectable option for consumers. 
Therefore, in this research, we choose the design strategy—utilizing option design to 
motivate purchase behavior. Plant-factory-produced plants are a special kind of products, 
which could only be produced but could not be designed. Here, the option design is not to 
design the plant products themselves, but to design the factors related to them. 
 
4.3. Factors Related to Product Purchase 
Several factors are related to the purchase of a product, such as the product itself, 
including quality, production method, origin, and brand (Grunert, 2005; Usunier, 1994; 
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Verbeke & Roosen, 2009; Vickers, 1993). Price is an essential factor in influencing 
purchase (Vickers, 1993; Grewal, 1998; Kimura, et al., 2012). Consumers are sensitive to 
price. They always prefer low-priced domestic products. The power of packaging design 
has been widely recognized by the marketers. Packaging can substantially influence 
consumers’ purchase choice and product experience (Slavin, 2012). Advertising can also 
influence consumers’ buying behavior, which can help companies increase sale (Abideen 
& Saleem, 2011). The relevant knowledge of food product has been identified as an 
influencing factor on food purchase (Ares, Giménez, & Gámbaro, 2008; Worsley, 2002). 
In addition, the cultural backgrounds also determine consumers’ purchase (Kacen & Lee, 
2002). 
 
Figure 4.3 Factors influencing purchase of a product 
As shown in Figure 4.3, except the factors related to product itself, the factors 
influencing the purchase of a product can be divided into two categories: design factors 
(packaging and advertising) and factors other than design (culture/background, price, and 
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relevant knowledge). Among them, packaging, advertising, and relevant knowledge are all 
closely related to the information of product (production method and features). Packaging 
and Advertising are mediums that communicate information from a product to consumers. 
Relevant knowledge is the standard of consumers to process and evaluate product 
information. 
 
4.4. Research Procedures 
According to the catergories of the factors influencing product purchase, we carried 
out this research in two steps (see Figure 4.3). Step 1 investigated the impacts of the 
factors other than design on purchase intentions of Plant-factory-produced products. Step 2 
proposed to motivate consumers’ purchase intentions of Plant-factory-produced products 
through packaging and advertising design.  
4.4.1. Step 1: Investigate the Impacts of Relevant Knowledge, Culture, and Price on 
Purchase Intention of Plant-factory-produced Plants 
Step 1 is a preparatory investigation, in which we have two important goals. First, 
we want to know the level of the customers' understanding of Plant Factory and their 
attitudes to Plant Factory. Second, we want to know the impact of relevant knowledge on 
purchase intention of Plant-factory-produced products. The investigation of relevant 
knowledge is able to reflect the role of product information in influencing purchase from 
consumers’ aspect. Moreover, knowing how culture/background and price influence 
purchase intention of Plant-factory-produced products will help us contrapuntally develop 
marketing strategies in different countries. 
4.4.1.1. Major Research Questions of Step 1 
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Step 1 raises the following questions: 
Q1: Do the consumers with relevant knowledge and the ones without relevant knowledge 
have different purchase intentions of Plant-factory-produced products? 
Q2: Do the consumers from different countries have different purchase intentions of 
Plant-factory-produced products?  
Q3: How does the price influence the purchase intention of Plant-factory-produced 
products? 
4.4.1.2. Research Approach and Methodology of Step 1 
Phase 1: Literature review and Hypotheses 
In the first phase, based on the literature review about the influence of relevant 
knowledge (Worsley, 2002), culture (Kacen & Lee, 2002), and price (Grewal, 1998) on 
purchase behavior, we presumed that the relevant knowledge of Plant Factory was a 
necessary, but not sufficient, factor influencing consumers’ purchase intention of 
Plant-factory-produced plants; consumers with different cultural backgrounds had different 
purchase intentions of Plant-factory-produced plants; and price determined the purchase 
intentions of Plant-factory-produced plants. 
Phase 2: Designing Survey 
In this phase, we conducted a survey to verify our hypotheses. We chose Singapore 
and Japan as research targets, in order to examine whether culture could influence purchase 
intentions of Plant-factory-produced plants. By asking whether participants had knowledge 
of hydroponic plants, we categorized the participants into two groups and compared these 
two groups, in order to examine whether culture could influence purchase intentions of 
Plant-factory-produced plants. We also examined the participants’ preference between 
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Plant-factory-produced and farmland-produced plants under three different price levels, in 
order to define the influence of price on the purchase intentions of Plant-factory-produced 
plants. 
Phase 3: Gathering data and analysis 
We distributed 156 questionnaires (77 males, 79 females) in Singapore, and 42 
questionnaires (18 males, 24 females) in Japan. To obtain detailed information, 2×2 χ2 tests 
(Chi-Square tests) were distributed among participants with knowledge of hydroponic 
plants and those without this knowledge at each price level. 
Phase 4: Discussion and conclusion 
In this phase, we discussed whether the results were consistent with our hypotheses. 
Connecting with literature and previous studies about culture and relevant knowledge 
(Kacen & Lee, 2002; Kim, 2010), we tried to explain why relevant knowledge had 
different effects in influencing the purchase of Plant-factory-produced plants in Singapore 
and Japan. Then we concluded this study. 
4.4.2. Step 2: Explore How to Design Packaging and Advertising to Motivate 
Consumers’ Purchase Intentions of Plant-factory-produced 
Vegetables 
Although packaging and advertising have different manifestations, but their 
functions and the contents they convey to the consumers are identical. They all 
communicate product information with the customers, and attract customers to purchase 
products. One design idea may have hundreds of design solutions with different elements 
and manifestations. What we pursued was not a single design solution, but a design idea 
and direction. Logo is an important part of packaging design. It is a graphic identifier used 
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to visually communicate anything that requires identification (Hardy, 2011). Through the 
study of logo design, we can define design direction and draw up design strategies for the 
packaging design of Plant Factory. In Step 2, we took the design strategy of combining 
motivations with option design to help alter human behavior (see Chapter 3). Accordingly, 
in order to promote the purchase of Plant-factory-produced products, we needed to 
combine purchase motivations with logo design.  
4.4.2.1. Major Research Questions of Step 2 
Three research questions are at the core of Step 2: 
Q1: What are the purchase motivations? 
Q2: How do these motivations influence purchase behavior and which one works best? 
Q3: Which combination of motivation and logo design works best in motivating purchase? 
4.4.2.2. Research Approach and Methodology of Step 2 
Phase 1: Defining purchase motivations 
The first stage of this research was aimed to identify which motivations drove 
purchase behavior and which aspects of advertising design worked better in influencing 
purchase behavior through extensive literature reviews. 
Phase 2: Designing experiment  
Through reviewing the literature, we were unable to predicate which appeals  — 
informational or emotional — could more strongly influence consumers’ purchase 
intentions. In this phase, we utilized experiments to examine the effects of informational 
and emotional appeals in logo design. Developing from the study of advertising by 
Hadjimarcou (2012), we chose three typical emotional appeals: cute, interesting, and 
feelings of safety, and attempted to compare these emotional appeals with informational 
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appeals related to Plant-factory-produced vegetables. We designed 20 logos for Plant 
Factory, which included both informational and emotional appeals in different levels, as 
stimuli. 
This experiment was composed of two parts: the evaluation of logos, and a general 
questionnaire pertaining to participants’ purchases of vegetables, as well as their 
demographic information. When measuring the evaluation of logos, we randomized the 
order of these twenty stimuli and showed the participants only one stimulus at a time. 
Participants were required to evaluate each stimulus from informational aspect (features of 
Plant-factory-produced vegetables), emotional aspect (cute, interesting, and feelings of 
safety), and whether the logo made them willing to buy Plant-factory-produced vegetables, 
using a 5-point scale (from 1 = not at all to 5 = very). 
Phase 3: Gathering data and analysis 
Thirty-two Japanese undergraduate and graduate students (15 males and 17 females) 
aged between 17 and 26 years (M=19.10, SD=2.58) participated in the experiment. In order 
to gain an accurate and objective understanding of participants’ attitudes towards each logo, 
we calculated the mean value of evaluation of each logo. To test whether “purchase 
intentions of Plant-factory-produced vegetables” was a function of four variables (“cute”, 
“interesting”, “feelings of safety”, and “informational content”), a hierarchical multiple 
regression analysis was performed. To examine which appeals (informational or emotional) 
exerted stronger influences on participants’ purchase intentions of Plant-factory-produced 
vegetables, we compared their values of Beta-weight that were calculated during the 
multi-regression. In order to define the correlations between design elements (character, 
figure, and color) and informational/emotional appeals. Hierarchical multiple regression 
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analysis was performed to test whether “informational content”, “cute”, “interesting”, and 
“feelings of safety” was a function of  “without character”, “with character”, “without 
figure”, “with vivid figure”, “with abstract figure”, “green color”, “green/blue”, 
“green/brown”, “green/black”, and “red color”. Moreover, we classified the logos in 
different levels based on cluster analysis from each aspect (“informational content”, “cute”, 
“interesting”, and “feelings of safety”). 
Phase 4: Discussion and conclusion 
This phase was aimed to discuss the similarities and differences between our 
findings and the results of previous studies. The objective is to draw the conclusions for 
this study. 
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STEP 1  
 
4.5. Impacts of Relevant Knowledge, Culture/Background, and Price on Purchase 
Intention of Plant-factory-produced Plants 
4.5.1. Introduction 
Edible plants, as a special kind of products, are always associated with health and 
safety, just like food. People are increasingly concerned about food safety (Kurihara, et al., 
2010). Especially, in Japan, after the nuclear contamination in 2011, consumers have been 
paying close attention to the characteristics, origin, and quality of food products. They 
want to know the accurate and detailed information about the food. Therefore, the relevant 
knowledge of Plant Factory should have some impact on the purchase intention of edible 
plants in Japan. The influence of nutritional knowledge on food behaviors has been widely 
studied (Ares, Giménez & Gámbaro, 2008; Worsley, 2002). In Worsley’s study (2002), he 
pointed out that the relevant knowledge about nutrition was a necessary, but not sufficient, 
factor in changing consumers’ food behaviors. It has been studied that the price is one of 
the most important factors, which could influence consumers’ evaluations and purchase 
intentions. consumers always prefer low-priced domestic products (Grewal, 1998; Kimura, 
et al., 2012). In addition, the cultural backgrounds also determine consumers’ purchase 
(Kacen & Lee, 2002). 
 
4.5.2. Hypotheses 
Based on these literature thoughts, we presumed that the relevant knowledge of 
Plant Factory might be a necessary, but not sufficient, factor that could influence 
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consumers’ purchase intention of Plant-factory-produced plants; consumers from different 
countries with different cultural backgrounds have different purchase intentions of 
Plant-factory-produced plants; price determines the purchase intentions of 
Plant-factory-produced plants. 
 
4.5.3. Methods 
a) Research Objects 
This study investigates the impacts of relevant knowledge, culture, and price on 
purchase intention of Plant-factory-produced plants in Singapore and Japan. We chose 
Singapore as our research objects, because it is one of the earliest countries to start selling 
hydroponic plants (Wilson, 2000). Both in Singapore and Japan, the self-sufficiency of 
agricultural model is low. They import large quantities of agricultural products every year 
(MAFF, 2011). Plant Factory could be a practical solution to the self-sufficient problem of 
them. In addition, the nationals in Singapore and Japan have similar income levels (MAFF, 
2011). Therefore, they may have similar attitudes towards purchasing 
Plant-factory-produced plants. However, they also have different backgrounds and cultures. 
The data of Singapore will be representative and useful for the development of marketing 
strategies for Plant-factory-produced plants. 
b) Design 
To address these problems of our hypotheses, a consumer survey was conducted. 
First, the participants were asked whether participants had knowledge of hydroponic plants. 
If they had, they were required to indicate whether or not they liked them, and why. In this 
way, the participants can be divided into two groups according to their answers: 
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participants with knowledge of hydroponic plants and participants without knowledge of 
hydroponic plants. Through the comparison of these two groups’ differences in choosing 
Plant-factory-produced plants, we can verify whether the relevant knowledge has impact 
on purchase intention of Plant-factory-produced plants. 
Second, we set up three different price situations:  
1) Plant-factory-produced plants are 20% more expensive than farmland-produced 
plants;  
2) Plant-factory-produced plants and farmland-produced plants have the same price;  
3) Plant-factory-produced plants are 20% cheaper than farmland-produced plants.  
Under these three price levels, the participants were asked to select which plants 
they preferred (Plant-factory-produced plants or farmland-produced plants) for each 
following usage application: Tomato for Eating, Lettuce for Eating, Herbs for Internal Use, 
and Herbs for External Use. There are two purposes for setting these questions. First of all, 
we can verify the influence of price on purchase intention of Plant-factory-produced plants 
(comparison under three price levels). Secondly, we can compare the differences between 
participants with knowledge of hydroponic plants and participants without knowledge of 
hydroponic plants under different prices. Exclude the impact of price we can better observe 
the role of relevant knowledge on influencing the purchase intention of 
Plant-factory-produced plants. 
We chose Tomato for Eating, Lettuce for Eating, Herbs for Internal Use, and Herbs 
for External Use as stimuli in this experiment for the following reasons. First, tomatoes, 
lettuce, and herbs are the main products of the Plant Factory in Japan (Plant Factory 
Association of Japan, 2012) and hydroponic farms in Singapore (Wilson, 2000). Second, 
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these four stimuli we chose were in different risk levels (internal vs. external, vegetables vs. 
herbs), and so we could examine whether consumers’ attitudes toward 
Plant-factory-produced plants differed because of risk levels.  
c) Participants 
We designed our survey in a manner that would preserve participant anonymity. 
Specifically, participant responses were not observable by anyone, including the 
experimenter. In order to gather information, we conducted both a paper survey, in which 
participants at the university level voluntarily provided answers without observation, and 
an online survey. Both surveys required participants to omit their names and personal 
information. 
Before participants began the survey, we informed them that they would be asked 
about their ideas on purchasing plants, and they were required to read a short introduction 
of Plant Factory so that they could learn about the characteristics of Plant-factory-produced 
plants. In February and March 2012, a total of 156 Singaporeans: 97 students (51 males / 
46 females) and 59 citizens (26 males / 33 females), and 42 Japanese university students 
(18 males / 24 females) completed this survey. The study was approved both by Nanyang 
Technological University and Chiba University. 
 
4.5.4. Results 
a) Knowledge of Hydroponic Plants 
In Singapore, approximately 61% of participants (N=156) had some knowledge of 
hydroponic plants and 39% had no knowledge of hydroponic plants, while in Japan, 
approximately 26% of participants (N=42) had some knowledge of hydroponic plants and 
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74% had no knowledge of hydroponic plants (Figure 4.4).  
 
Figure 4.4 Percentage of participants with knowledge of hydroponic plants 
 
Figure 4.5 Why the participants with knowledge of hydroponic plants liked them 
Most of the participants who were familiar with hydroponic plants liked them: 89% 
in Singapore and 85% in Japan. As shown in Figure 4.5, pesticide-free and no need to 
wash were the main reasons that those participants liked hydroponic plants.  
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b) The Influence of Relevant Knowledge on The Purchase Intention of 
Plant-factory-produced Plants 
 
Figure 4.6 Influence of relevant knowledge on purchase intention of Plant-factory-produced 
plants in Singapore 
In order to verify whether the relevant knowledge could influence the purchase 
intention of Plant-factory-produced plants, the participants were divided into two groups 
based on their answers: people with knowledge of hydroponic plants and people without 
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knowledge of hydroponic plants. We determined the percentage of participants in each 
group that were willing to purchase Plant-factory-produced plants and compared them 
using the same coordinate system.   
In Singapore, for all the usages, the purchase intention of Plant-factory-produced 
plants of people with knowledge of hydroponic plants was always higher than that of 
people without knowledge of hydroponic plants, under all three prices (Figure 4.6). We 
obtained further information pertaining to each usage at each price level based on 2×2 χ2 
tests (Chi-Square tests) among participants in both categories. Regarding the purchase of 
edible plants (tomato, lettuce, and herbs for internal use), significant differences were 
observed between people with knowledge of hydroponic plants and those without this 
knowledge, under all prices. Specifically, when Plant-factory-produced plants were 
cheaper than farmland-produced plants, people with knowledge of hydroponic plants were 
significantly more willing to purchase Plant-factory-produced plants than those without 
this knowledge (tomato: χ2 (1, N = 156) = 35.33, p < .01; lettuce: χ2 (1, N = 156) = 37.50, p 
< .01; herbs for internal use: χ2 (1, N = 156) = 14.68, p < .01). When 
Plant-factory-produced plants and farmland-produced plants had the same price, people 
with knowledge of hydroponic plants were significantly more willing to purchase 
Plant-factory-produced plants than those without this knowledge (tomato: χ2 (1, N = 156) = 
44.00, p < .01; lettuce: χ2 (1, N = 156) = 58.41, p < .01; herbs for internal use: χ2 (1, N = 
156) = 14.94, p < .01). When Plant-factory-produced plants were more expensive than 
farmland-produced plants, people with knowledge of hydroponic plants were significantly 
more willing to purchase Plant-factory-produced plants than those without this knowledge 
(tomato: χ2 (1, N = 156) = 14.94, p < .01; lettuce: χ2 (1, N = 156) = 25.93, p < .01; herbs for 
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internal use: χ2 (1, N = 156) = 13.78, p < .01). 
 
Figure 4.7 Influence of relevant knowledge on purchase intention of Plant-factory-produced 
plants in Japan 
The results in Japan differed from those obtained in Singapore. For each usage 
under all prices, no significant differences were observed between the participants with 
knowledge of hydroponic plants and those without knowledge of hydroponic plants 
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(Figure 4.7). Specifically, when Plant-factory-produced plants were cheaper than 
farmland-produced plants, the purchase intention of Plant-factory-produced plants of 
people with knowledge of hydroponic plants was not significantly different from that of 
those without this knowledge (tomato: χ2 (1, N = 42) = 0.06, p = .54; lettuce: χ2 (1, N = 42) 
= 0.01, p = .62; herbs for internal use: χ2 (1, N = 42) = 0.33, p = .50; herbs for external use: 
χ2 (1, N = 42) = 0.11, p = .61). When Plant-factory-produced plants and farmland-produced 
plants were priced the same, the purchase intention of Plant-factory-produced plants of 
people with knowledge of hydroponic plants was not significantly different from that of 
those without this knowledge (tomato: χ2 (1, N = 42) = 2.48, p = .14; lettuce: χ2 (1, N = 42) 
= 0.06, p = .54; herbs for internal use: χ2 (1, N = 42) = 0.46, p = .38; herbs for external use: 
χ2 (1, N = 42) = 0.10, p = .52). When Plant-factory-produced plants were more expensive 
than farmland-produced plants, the purchase intention of Plant-factory -produced plants of 
people with knowledge of hydroponic plants was not significantly different from that of 
those without this knowledge (tomato: χ2 (1, N = 42) = 0.09, p = .61; lettuce: χ2 (1, N = 42) 
= 0.09, p = .61; herbs for internal use: χ2 (1, N = 42) = 0.62, p = .33; herbs for external use: 
χ2 (1, N = 42) = 0.09, p = .54). 
In addition, in Singapore, the purchase intention of Plant-factory-produced 
vegetables (tomatoes, lettuce) of people with knowledge of hydroponic plants was always 
higher than the purchase intention of Plant-factory-produced herbs, under all three prices 
(see Figure 4.6). In contrast, the purchase intention of Plant-factory-produced vegetables 
(tomatoes, lettuce) of people without knowledge of hydroponic plants was always lower 
than the purchase intention of Plant-factory-produced herbs, under all three prices (see 
Figure 4.6).   
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Different from the results in Singapore, the purchase intention of 
Plant-factory-produced vegetables (tomato, lettuce) of Japanese participants was always 
lower than the purchase intention of Plant-factory-produced herbs, under all three prices, 
no matter whether they had knowledge of hydroponic plants or not (see Figure 4.7). 
c) The Influence of Price on The Purchase Intention of Plant-factory-produced 
Plants 
As shown in Figure 4.8 and Figure 4.9, the price determined the purchase intention of 
Plant-factory-produced plants both in Singapore and in Japan. Along with the price reduction, 
the purchase intention of Plant-factory-produced plants increased. 
 
 
Figure 4.8 Influence of price on purchase intention of Plant-factory-produced plants in 
Singapore 
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Figure	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  Influence	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4.5.5. Discussion 
a) The Influence of Relevant Knowledge on The Purchase Intention of 
Plant-factory-produced Plants 
According to Worsley (2002), relevant knowledge about nutrition could influence 
food behavior. In our study, we obtained similar results in Singapore. The purchase 
intention of Plant-factory-produced edible plants of people with knowledge of hydroponic 
plants was significantly higher than that of people without knowledge of hydroponic plants. 
However, they preferred or did not prefer Plant-factory-produced plants for the same 
reason—safety and health. People with knowledge of hydroponic plants preferred 
Plant-factory-produced plants because they are pesticide-free (Figure 4.5). On the other 
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hand, people without knowledge of hydroponic plants chose farmland-produced plants, 
because they suspected that Plant-factory-produced plants are unhealthy. Knowledge of 
hydroponic plants also influenced the attitudes of the participants toward the uses of 
Plant-factory-produced plants. People with knowledge of hydroponic plants accepted the 
use of Plant-factory-produced plants as vegetables better than their use as herbs, because 
they knew the production method of Plant-factory-produced plants and thought 
Plant-factory-produced plants had lower medical effects than farmland-produced plants. 
People without knowledge of hydroponic plants accepted the use of 
Plant-factory-produced plants as herbs better than their use as vegetables. 
In contrast, our results in Japan were different from those in Singapore. Overall, no 
significant difference was observed between people with knowledge of hydroponic plants 
and those without this knowledge. The different results in Singapore and Japan may be 
explained by they have different cultures and backgrounds (Kacen & Lee, 2002), and 
Japanese consumer attitudes’ depending more strongly on the government regulatory 
system of food safety than on their own knowledge about food (Kim, 2010).  
After the nuclear contamination in 2011 in Japan, consumers have been paying 
close attention to the characteristics, origin, and quality of food products. We thought the 
relevant knowledge of Plant Factory should help them make decision in selecting plants. 
The results went contrary to our hypothesis. However, this does not mean that relevant 
knowledge and the information of product have no influence on the purchase intention of 
Plant-factory-produced plants in Japan and that Japanese participants are not concerned 
about food safety. As Worsley (2002) suggested, relevant knowledge was a necessary, but 
not sufficient, factor in changing consumers’ food behaviors. Food behaviors are also 
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influenced by a number of environmental, intra-individual, and other kinds of factors. 
Further studies are needed to examine whether the information of product has influence on 
the purchase intention of Plant-factory-produced plants and what factors have a stronger 
influence on the purchase intention than relevant knowledge does in Japan. 
b) The Influence of Price on the Purchase Intention of Plant-factory-produced 
Plants 
Previous studies that examined consumers’ intentions to purchase food products 
have indicated that price was one of the major factors in participants’ purchase intentions 
and that low-priced products were preferred (Vickers, 1993; Grewal, 1998). In this study, 
we also confirmed this point and found that, in both Singapore and Japan, price determined 
the consumers’ purchase intention of plants. In order to motivate consumers to purchase 
Plant-factory-produced plants more, controlling price should be an effective method.  
 
4.5.6. Conclusions of This Study 
This study concludes that the relevant knowledge about the Plant Factory plays an 
important role in influencing consumers’ purchase intention of Plant-factory-produced 
plants in Singapore, whereas it does not significantly influence consumers’ purchase 
intention of Plant-factory-produced plants in Japan. In addition, the price is an important 
factor that can determine the consumption of Plant-factory-produced plants in both 
Singapore and Japan. We found that the purchase intention increased when the price 
reduced. 
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Based on the results of this study, since the relevant knowledge (informative 
elements) did not significantly influence the purchase intention of Plant-factory-produced 
plants in Japan, we plan to analyze whether the informational appeals (information of a 
product) and other possible elements can influence the purchase of Plant-factory-produced 
plants in Japan. Emotional conditions are always present and influence every stage of 
decision-making in the purchase process (Consoli, 2009). Emotional appeals may motivate 
consumers’ purchase of Plant-factory-produced plants. In next step, we will combine 
informational and emotional appeals with logo design and test which design solution 
(which appeals) can motivate the purchase of Plant-factory-produced plants in Japan. 
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STEP 2 
 
4.6. How to Design Packaging and Advertising to Motivate Purchase of Plant-factory- 
   produced Vegetables  
   - Logo Design Study 
4.6.1. Introduction 
This chapter tried to investigate how to through packaging design and advertising 
design to promote the purchase of Plant-factory-produced plants. Although packaging and 
advertising have different manifestations, but their functions and the contents they convey 
to the consumers are identical. They all communicate product information with the 
customers, and attract customers to purchase products. One design idea may have hundreds 
of design solutions with different elements and manifestations. What we pursuit is not a 
single design solution, but a design ideology, a design direction. Logo is an important part 
of packaging design. It is a graphic identifier used to visually communicate anything that 
requires to be identified (Hardy, 2011). Through the study of logo design, we can define 
design direction and draw up design ideology for the packaging design of Plant Factory.  
In Step 2, we took the design strategy—combine motivations with option design to 
shape human behavior (see Chapter 3). Accordingly, in order to promote the purchase of 
Plant-factory-produced products, we need combine purchase motivations with logo design.  
Therefore, firstly, we need recognize what motivates purchase behavior. 
 
4.6.2. Purchase Motivations 
An individual must have either a rational or an emotional reason to buy a product 
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(Hardy, 2011). 
a) Informational Appeals 
The informational appeals come from the traditional models of information 
processing employed in decision-making, which presume that consumers make decisions 
logically and rationally (Holbrook & O'Shaughnessy, 1984). From Stafford’s point of view 
(1993), informational appeals involve the basic facts of a product. With respect to 
vegetable products, informational appeals indicate the features or benefits of them.  
The purchase of vegetables is an essential and normal part of daily life. Vegetables 
as well fruits are foods required to maintain a balanced and healthy diet because they 
provide key nutrients such as vitamins, antioxidants, minerals, and so on (Nishida, et al., 
2004). Consumers are becoming increasingly concerned about the information of food 
products, regarding to the origins and the production methods (Regattieri, Gamberi & 
Manzini, 2007; Roininen, Arvola & Lähteenmäki, 2006). Especially in Japan, after the 
nuclear contamination in 2011, consumers have been paying close attention to the 
characteristics, origin, and quality of food products. Based on this trend, it is apparent that 
informational appeals have become important factors in influencing consumers’ purchase 
of vegetables. 
Previous studies have demonstrated how the informational appeals on food 
products affect consumers’ purchase decisions. Wansink et al. (2004) and Feunekes et al. 
(2008) discovered that, compared with longer descriptions, shorter descriptions on a food 
product lead to more positive impression and image. Feunekes (2008) found that too much 
information (information overload) might cause confusion for consumers at the actual 
consumption point. At the choosing point, consumers normally have only a limited amount 
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of time to read information on products. Therefore, they may pass over more information 
in details. Kimura and his colleagues (2008) claimed that great amount of information 
caused higher valuation of a food product only when consumers actively searched and read 
the information, whereas an appropriate amount of information had the best effect when 
the consumers were only required to read the information (not actively). 
b) Emotional Appeals 
Emotional appeals differ from informational appeals because they originate from 
the emotional or experimental side of consumption (Holbrook, & Hirschman, 1982). 
Kotler and Armstrong (1991) defined emotional appeals as attempts to awaken either 
positive or negative emotions, which could stimulate purchases. The emotions include fear, 
guilt, and shame – all of which made people do what they should or end what they 
shouldn’t. In addition, positive emotional appeals, such as love, humor, pride, and joy, are 
equally effective. Emotional appeals are frequently used to influence consumers indirectly 
by making them feel good about a product (Calder, & Gruder, 1989), by relying on evoked 
feelings for effectiveness (Aaker et al., 1992). When purchasing a product, a number of 
evaluations and feelings arise in consumers’ consciousness, such as beautiful, cute, 
interesting, a sense of trust (feelings of safety), and so on. These emotions act as incentives 
to make consumers like a product. A positive attitude toward a product—liking, could be 
often used to predict consumer behavior, such as purchase intentions (Macklin, 1994; 
Zeinstra, et al., 2007). In many cases, emotional triggers are the reasons why consumers 
are willing to purchase a product. 
Droog, Valkenburg, and Buijzen (2010) found that lovely brand characters could 
increase children’s liking of fruit and their purchase intentions for fruit. In general, 
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children’s first impressions of food are based on perceptual elements that include product 
appearance and its packaging. Thus, children may like or dislike a product just because it 
has nice packaging or it has a strange shape or ugly color. 
c) Informational Appeals vs. Emotional Appeals in Advertising Design 
The different effects of informational and emotional appeals in advertising design 
have been widely studied. However, the research findings have been inconsistent. 
Some studies have demonstrated that informational appeals of commercials were 
more effective than emotional appeals (Aaker, & Norris, 1982), and informational appeals 
could lead to higher purchase intentions than did emotional appeals (Coulson, 1989). 
Hadjimarcou (2012) studied expectant mothers to examine the effects of emotional and 
informational appeals in baby product advertising. The findings suggested that expectant 
mothers provided more favorable evaluations of informational rather than emotional 
appeals.  
In contrast, Aaker, Stayman and Hagerty (1986) discovered that the warmth level 
created by a commercial film was correlated to viewers’ attitudes toward the film. Page, 
Thorson, and Heide (1990) found that, in comparison with informational advertisements, 
emotional advertisements were more effective and memorable. Scammell and Langer 
(2006) analyzed the reasons why political advertising is perceived as boring and negative 
by many people. Normally, political advertising is created as information carriers, whereas 
commercial advertising appeals to the audience’s interest through pleasure and popular 
discourse. Advertising in playful and pleasurable forms is more acceptable to audiences.  
McGuire (1969) argued that no differences existed between the effectiveness of 
emotional appeals and rational appeals. Many other essential factors can affect the 
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effectiveness of appeals. Albers-Miller and Stafford (1999) pointed out that the 
effectiveness of informational and emotional appeals differ due to both product types and 
countries. They claimed that culture could influence the effectiveness of these appeals. Um 
(2008) also claimed that the effectiveness of advertising appeals differed depending on 
product types, whether the product advertised was high-involvement or low-involvement. 
Based on these literatures and studies, we concluded that both informational and 
emotional appeals could influence consumers’ purchase. However, we were unable to 
predicate which appeals could more strongly influence consumers’ purchase intentions. 
 
4.6.3. How to Combine Informational and Emotional Appeals with Design Logo  
When combining informational and emotional appeals with logo design for Plant 
Factory, following issues emerged: 
1) How much information the logo should contain (less or more)? 
2) Which emotional level the logo should be designed (less or more)? 
3) Which appeals should we combine with logo design (informational or emotional)? 
 
4.6.4. The Impacts of Informational and Emotional Appeals of Logo Design on the 
Purchase Intention of Plant-factory-produced Plants  
We transferred these three design issues into research questions and tried to obtain 
through experimental research. 
4.6.4.1. Research Questions 
1) How do informational appeals influence the purchase of Plant-factory-produced 
products? 
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2) How do emotional appeals influence the purchase of Plant-factory-produced 
products? 
3) Which appeals in logo design can motivate the purchase of Plant-factory-produced 
products better, informational or emotional?  
4.6.4.2. Research Scope 
To address these questions above, we made a research based on an “informational 
appeals – emotional appeals – purchase intention of Plant-factory-produced vegetables” 
model outlined in Figure 4.10. Developing from the study of advertising by Hadjimarcou 
(2012), we chose three typical emotional appeals: cute, interesting, and feelings of safety. 
We then attempted to compare these appeals with informational appeals related to 
Plant-factory-produced vegetables. 
 
Figure 4.10 Study model 
4.6.4.3. Methods 
a) Participants 
We designed our experiment in a manner that would preserve participant 
anonymity. Specifically, participant responses were not observable by anyone, including 
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the researchers. To gather information, we conducted a survey. The survey required 
participants to omit their names and personal information. 
Thirty-two Japanese undergraduate and graduate students (15 males and 17 females) 
aged between 17 and 26 years (M=19.10, SD=2.58) voluntarily participated in the 
experiment. Participants were informed that they would be asked about their ideas related 
to purchasing vegetables. All participants purchase vegetables regularly. Of the total 
number of participants, 40.63% purchased vegetables once per week. 59.38% purchased 
vegetables twice per week. This study was approved by the Institutional Ethics Committee 
of Chiba University.  
b) Stimulus Materials 
We designed 20 logos for Plant Factory that included both informational and 
emotional appeals (see Figure 4.11). Informational appeals provided information that 
described the production method of Plant-factory-produced vegetables (the use of 
Hydroponics Technology) and the features of Plant-factory-produced vegetables 
(pesticide-free, no need to wash, and directly edible). Emotional appeals were developed 
that addressed the feelings each logo evoked in participants (cute, interesting, and feelings 
of safety). These 20 logos were designed from three aspects: character, figure, and color. 
To represent informational appeals, we designed logos with the characters: “植物工場”, “無
農薬”, and “そのまま食べられます”, using the vivid and abstract figures of factory image, 
plant image, and water image, and using the colors: green (plant), green/blue 
(plant/hydroponic), and green/black (plant/assistant color). To represent emotional appeals, 
we designed logos with vivid and abstract figures of cute image, interesting image, and 
image that causes the feelings of health and safety, and using the colors: green (plant), 
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Figure 4.11 Plant Factory logos used in this study 	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green/blue (plant/hydroponic), green/brown (plant/natural, healthy), green/black 
(plant/assistant color), and red (tomato, fresh). All logos were limited in size (i.e., 2.95cm 
x 7.09cm).  
c) Procedure 
Prior to the experiment, participants were required to read a short introduction to 
the Plant Factory. In this way, they could learn about the characteristics of 
Plant-factory-produced vegetables.  
This experiment was composed of two parts. Part 1 involved the evaluation of 
logos. This part of the experiment was based on a two-independent-groups design 
(evaluation from: informational aspect vs. emotional aspect), with the purchase intentions 
for vegetables as the dependent variable. We utilized within-subjects designs with every 
participant under all conditions in this experiment because it was important to obtain 
results from the same participant for twenty different stimuli. Precautions were taken to 
minimize the problems commonly found with this type of design by randomizing the 
stimuli provided to each participant. We randomized the order of these twenty stimuli and 
showed the participants only one stimulus each time. Participants were required to 
complete a same questionnaire while viewed each stimulus. First, three items in this 
questionnaire were used to assess emotional appeals (“Do you think this logo is cute?”;“Do 
you think this logo is interesting?”; and “Could this logo give you feelings of safety?”). 
The given response scale ranged from 1 = “not at all” to 5 = “very”. These items were 
derived from Droog, Valkenburg, and Buijzen (2010). Second, participants were asked to 
evaluate whether the logo revealed the features of Plant-factory-produced vegetables by 
using a 5-point scale (from 1 = not at all to 5=very). Finally, participants were required to 
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evaluate whether the logo made them willing to purchase Plant-factory-produced 
vegetables, by using a 5-point scale (from 1 = not at all to 5=very).  
Part 2 consisted of a general questionnaire pertaining to participants’ purchases of 
vegetables, as well as their demographic information. Participants were asked to estimate 
the frequency with which they purchase vegetables on a monthly basis. They were also 
asked to indicate their concerns related to vegetable purchases. Demographic information 
was collected in the final section of this questionnaire. Participants were asked to provide 
information related to age, gender, occupation, and household income. 
d) Data Analyses 
The purpose of this study was to investigate the relationship that exists between 
logos and consumers’ purchase intentions for vegetables. Therefore, we calculated the 
mean value of evaluation of each logo to gain an accurate and objective understanding of 
participants’ attitudes towards each logo. 
To test whether “purchase intentions of Plant-factory-produced vegetables” was a 
function of four variables (“cute”, “interesting”, “feelings of safety”, and “informational 
content”), a hierarchical multiple regression analysis was performed. To examine which 
appeals (informational or emotional) exerted stronger influences on participants’ purchase 
intentions for Plant-factory-produced vegetables, we compared their values of Beta-weight 
that were calculated during the multi-regression. 
In order to define how to design logos for Plant Factory, we made further analysis 
of the correlations between design elements (character, figure, and color) and 
informational/emotional appeals. Specifically, hierarchical multiple regression analysis 
was performed to test whether “informational content”, “cute”, “interesting”, and “feelings 
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Table 4.1 Mean values of logo evaluations 	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of safety” was a function of  “without character”, “with character”, “without figure”, 
“with vivid figure”, “with abstract figure”, “green color”, “green/blue”, “green/brown”, 
“green/black”, and “red color”. Moreover, from each aspect: “informational content”, 
“cute”, “interesting”, and “feelings of safety”, we classified the logos in different levels 
based on cluster analysis. 
4.6.4.4. Results 
a) Participants’ Evaluations to Logos 
Table 4.1 shows the mean value of participants’ evaluation towards each logo. 
b) Influences of Informational and Emotional Appeals on Purchase Intention of 
Plant-factory-produced Vegetables  
The ANOVA was significant (F (4, 15)= 21.27, p = .00 < .01). This indicates that 
the interaction model was statically significant (see Table 4.2). Since R2 = .85, 85% of the 
variance in “willing to purchase” can be explained by the interaction model with the 
interaction effect.  
Table 4.2 ANOVA (Interaction Model)a 
 Model df F Sig. 
1 
Regression 4 21.27 .00b 
Residual 15   
Total 19   
a. Dependent Variable: Willing to purchase Plant-factory-produced vegetables 
b. Predictors: (Constant), cute, interesting, feelings of safety, informational content 
    R2 = .85 
The use of VIFs is to interpret multicollinearity in a regression model that has 
interaction effects in erroneous with uncentered variables. A very low level of 
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multicollinearity was present in this analysis: VIF = 2.15 for “cute,” 1.97 for “interesting,” 
1.74 for “feelings of safety,” and 1.88 for “informational content” (see Table 4.3).  
As detailed in Table 4.3, the best fitting model for predicting “willing to purchase 
Plant-factory-produced vegetables” was a linear of “feelings of safety” (p = .00). The 
addition of “cute” (p = .13), “interesting” (p = 1.00), and “informational content” (p = .17) 
variables did not significantly improve prediction.  
Table 4.3 Coefficients (Interaction Model)a 
 Model Standardized 
Coefficients 
t Sig. Collinearity 
Statistics 
Beta VIF 
1 
（Constant）  1.44 .17  
Cute .24 1.61 .13 2.15 
Interesting .00 0.00 1.00 1.97 
Feelings of Safety .75 0.75 .00 1.74 
Informational 
content 
.19 0.20 .17 1.88 
a. Dependent Variable: Willing to purchase Plant-factory-produced vegetables 
c) Correlations Between Design Elements and Informational/Emotional Appeals 
i. Design Elements and “Informational Content” 
The ANOVA was significant (F (7, 12)= 1.49, p = .26). This indicates that the 
interaction model was not statically significant (see Table 4.4). Since R2 = .47, 47% of the 
variance in “informational content” can be explained by the interaction model with the 
interaction effect.  
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Table 4.4 ANOVA (Interaction Model)a 
 Model df F Sig. 
1 
Regression 7 1.49 .26b 
Residual 12   
Total 19   
a.  Dependent Variable: informational content 
b  Predictors: (Constant), with character, with vivid figure, with abstract figure, green color, green/blue, 
green/brown, green/black 
    R2 = .47 
As detailed in Table 4.5, the variables: “with character”, “with vivid figure”, “with 
abstract figure”, “green color”, “green/blue”, “green/brown”, and “green/black” were not 
significantly correlated to “informational content”. 
Table 4.5 Coefficients (Interaction Model)a 
 Model Standardized 
Coefficients 
t Sig. Collinearity 
Statistics 
Beta VIF 
1 
（Constant）  .97 .35  
With Character .47 1.78 .10 1.55 
With Vivid Figure .35 0.49 .64 11.73 
With Abstract Figure .07 0.09 .93 12.37 
Green Color .56 1.19 .26 5.00 
Green/Blue .94 1.81 .10 6.14 
Green/Brown .19 0.48 .64 3.56 
Green/Black .60 1.50 .16 3.60 
a.  Dependent Variable: Informational Content 
ii. Design Elements and “Cute” 
The ANOVA was significant (F (7, 12)= 5.49, p = .00 < .01). This indicates that the 
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interaction model was statically significant (see Table 4.6). Since R2 = .76, 76% of the 
variance in “cute” can be explained by the interaction model with the interaction effect.  
Table 4.6 ANOVA (Interaction Model)a 
 Model df F Sig. 
1 
Regression 7 5.49 .00b 
Residual 12   
Total 19   
a.  Dependent Variable: cute 
c  Predictors: (Constant), with character, with vivid figure, with abstract figure, green color, green/blue, 
green/brown, green/black 
    R2 = .76 
As detailed in Table 4.7, the best fitting model for predicting “cute” was a linear of 
“green color” (p = .00), “green/blue” (p = .02), “green/brown” (p = .02), and “green/black” 
(p = .00). The addition of “with character” (p = .23), “with vivid figure” (p = .42), and 
“with abstract figure” (p = .86) variables did not significantly improve prediction. 
Table 4.7 Coefficients (Interaction Model)a 
 Model Standardized 
Coefficients 
t Sig. Collinearity 
Statistics 
Beta VIF 
1 
（Constant）  5.88 .00  
With Character -.22 -1.27 .23 1.55 
With Vivid Figure .40 0.83 .42 11.73 
With Abstract Figure -.09 -1.74 .86 12.37 
Green Color -1.11 -3.54 .00 5.00 
Green/Blue -.95 -2.73 .02 6.14 
Green/Brown -.70 -2.62 .02 3.56 
Green/Black -.91 -3.39 .00 3.60 
a.  Dependent Variable: Cute 
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iii. Design Elements and “Interesting” 
The ANOVA was significant (F (7, 12)= 1.75, p = .19). This indicates that the 
interaction model was not statically significant (Table 4.8). Since R2 = .51, 51% of the variance in 
“interesting” can be explained by the interaction model with the interaction effect.  
Table 4.8 ANOVA (Interaction Model)a 
 Model df F Sig. 
1 
Regression 7 1.75 .19b 
Residual 12   
Total 19   
a.  Dependent Variable: interesting 
d  Predictors: (Constant), with character, with vivid figure, with abstract figure, green color, green/blue, 
green/brown, green/black                                       R2 = .51 
As detailed in Table 4.9, the variables: “with character”, “with vivid figure”, “with 
abstract figure”, “green color”, “green/blue”, “green/brown”, and “green/black” were not 
significantly correlated to “interesting”. 
Table 4.9 Coefficients (Interaction Model)a 
 Model Standardized 
Coefficients 
t Sig. Collinearity 
Statistics 
Beta VIF 
1 
（Constant）  5.51 .00  
With Character -.48 -1.90 .08 1.55 
With Vivid Figure .28 0.41 .69 11.73 
With Abstract Figure .05 0.07 .94 12.37 
Green Color -.58 -1.28 .23 5.00 
Green/Blue -.75 -1.48 .16 6.14 
Green/Brown -.36 -0.94 .37 3.56 
Green/Black -.48 -1.24 .24 3.60 
a.  Dependent Variable: Interesting 
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iv. Design Elements and “Feelings of Safety” 
The ANOVA was significant (F (7, 12)= 2.57, p = .08). This indicates that the 
interaction model was not statically significant (Table 4.10). Since R2 = .60, 60% of the variance in 
“interesting” can be explained by the interaction model with the interaction effect.  
Table 4.10 ANOVA (Interaction Model)a 
 Model df F Sig. 
1 
Regression 7 2.57 .07b 
Residual 12   
Total 19   
a.  Dependent Variable: feelings of safety 
e  Predictors: (Constant), with character, with vivid figure, with abstract figure, green color, green/blue, 
green/brown, green/black                                       R2 = .60 
As detailed in Table 4.11, the variables: “with character”, “with vivid figure”, “with 
abstract figure”, “green color”, “green/blue”, “green/brown”, and “green/black” were not 
significantly correlated to “feelings of safety”. 
Table 4.11 Coefficients (Interaction Model)a 
 Model Standardized 
Coefficients 
t Sig. Collinearity 
Statistics 
Beta VIF 
1 
（Constant）  5.30 .00  
With Character .49 2.16 .05 1.55 
With Vivid Figure -.23 -0.37 .72 11.73 
With Abstract Figure -.66 -1.02 .33 12.37 
Green Color .01 0.01 .99 5.00 
Green/Blue .27 0.59 .57 6.14 
Green/Brown -.37 -1.06 .31 3.56 
Green/Black -.53 -1.52 .15 3.60 
a.  Dependent Variable: Feelings of Safety 
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d)  Cluster Analysis of Logos 
i. From Aspect of “Informational Content” 
As shown in Figure 4.12, according to the cluster analysis of the evaluation of 
“informational content”, the logos could be classified into three clusters: Cluster A (low), 
Cluster B (middle), and Cluster C (high).  
 
 
Figure 4.12 Cluster analysis from aspect of “informational content”  
 
ii. From Aspect of “Cute” 
As shown in Figure 4.13, according to the cluster analysis of the evaluation of 
“cute”, the logos could be classified into three clusters: Cluster A (low), Cluster B (middle), 
and Cluster C (high). 
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Figure 4.13 Cluster analysis from aspect of “cute”  
 
Figure 4.14 Cluster analysis from aspect of “interesting”  
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iii. From Aspect of “Interesting” 
As shown in Figure 4.14, according to the cluster analysis of the evaluation of 
“interesting”, the logos could be classified into three clusters: Cluster A (low), Cluster B 
(middle), and Cluster C (high).  
iv. From Aspect of “Feelings of Safety” 
According to the cluster analysis of the evaluation of “feelings of safety”, the logos 
could be classified into four clusters: Cluster A < Cluster B < Cluster C < Cluster D (see 
figure 4.15).  
 
Figure 4.15 Cluster analysis from aspect of “feelings of safety”  
4.6.4.5. Discussion 
In this study, we aimed to reveal how informational and emotional appeals of logo 
design influence participants’ purchase intentions of Plant-factory-produced vegetables, 
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and define how to design logos for Plant Factory. 
a）  Informational Appeals and Emotional Appeals 
Among the results of our experiment, the most prominent finding was that 
informational appeals did not significantly influence participants’ purchase intentions of 
Plant-factory-produced vegetables, and the emotional appeal, “feelings of safety,” exerted 
the strongest influence on participants’ purchase intentions of Plant-factory-produced 
vegetables (Figure 4.16). 
 
Figure 4.16 Informational vs. emotional appeals in logo design 
These results were inconsistent with Hadjimarcou’s results (2012). His findings 
suggested that expectant mothers provided more favorable evaluations of informational 
appeals, rather than emotional appeals that appeared in baby product advertising. In 
Hadjimarcou’s research, safety was presented in the form of information placed at the top 
of an informational advertisement (e.g., “… recommended by physicians and child experts” 
and “…. safe, fun exercise for the baby”). In our experiment, safety appeared to be related 
	   93 
to participants’ emotional feelings to logos. This may explain why our results differed. 
However, both Hadjimarcou’s research and our study demonstrate that safety played a very 
important role in influencing purchase decision-making. 
b）  How to Design Logos for Plant Factory 
Our results of multiple regression analysis showed that only colors were 
significantly correlated to emotional appeal—“cute”. Beside that, we did not observe the 
significant corelations between design elements (character, figure, and color) and 
informational appeals (informational content)/emotional appeals (interesting and safety 
feeling). One possible reason is that only 20 logos are not enough. In further study, we 
should design and test more logo stimuli. Another possible reason is that “informational 
content”, “interesting”, and “feelings of safety” are complexes. Each of them could not be 
influenced by any single design element. They are influenced by the integrated 
performance of all design elements. 
Although, we could not define the correlations between design elements and 
informational/emotional appeals, we were still able to observe the design features of these 
logos, which could lead to high evaluations of informational and emotional appeals, 
according to the cluster analysis (see Table 4.12).  
The logos with the highest evaluation of “informational content” are Logo 17 and 
Logo 20. Both of them were designed with characters to show the features of 
Plant-factory-produced plants and abstract figure of water image to show 
Plant-factory-produced plants were based on hydroponic technology.  
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Table 4.12 Logos with High Evaluations of Informational and Emotional Appeals 
Appeals Basis Cluster With High Evaluations 
Informational 
Content 
Figure 4.12 
 
Cute Figure 4.13 
 
Interesting Figure 4.14 
 
Feelings of 
Safety 
Figure 4.15 
 
 
Logo 6 obtained the highest evaluation of “cute”. It was the only logo in red color. 
Without character, Logo 6 was designed with cartoon image—a lovely tomato. 
From “interesting” aspect, Logo 5, Logo 6, Logo 10, Logo 12, and Logo 18 were 
evaluated in highest level. They had some features in common. First, all of them were 
designed without character. Second, they all utilized interesting figures. Color did not play 
important role. 
Logo 2, Logo 17, and Logo 20 belonged to the cluster with high evaluation of 
“feelings of safety”. They were all designed with figures of leaf image and	   using water 
image to show hydroponic technology. Logo 17 and Logo 20 were designed with character 
“無農薬”. These words brought the participants great “feelings of safety”. 
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4.6.4.6. Conclusion of This Study 
Through this study, we concluded that emotional appeal of logo design—feelings 
of safety played a more important role than informational appeals in influencing 
participants’ purchase intentions of Plant-factory-produced vegetables. However, we were 
unable to conclude that informational appeals exerted no influence on participants’ 
purchase intentions for Plant-factory-produced vegetables. 
Many of the informational factors that concerned participants could not be 
displayed on logos. These factors included expiration date, nutritional value, and origin. 
These informational factors exert strong influences on participants’ purchase intentions. 
We were unable to gain a complete understanding of the impact of informational 
incentives on purchase intentions from this logo study. Moreover, the evaluation of 
informational elements can be influenced by their contents, as well as by knowledge 
possessed by consumers (Petty & Cacioppo, 1986). In this study, we did not examine the 
influence of participants’ knowledge on their evaluations of informational elements. 
Although we were unable to determine how informational appeals influenced 
participants’ purchase intentions for vegetables, we were able to obtain important 
information from this study. Safety and trust were verified as important appeals that 
influenced participants’ purchase intentions of Plant-factory-produced vegetables. We did 
not define the correlations between basic design elements and informational/emotional 
appeals. However, we observed some features of the logos with high evaluation from 
informational and emotional aspects, which could not be used as design rules but were still 
with reference values for the logo design of Plant Factory. 
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4.7. The Impacts of Informational and Emotional Appeals of Advertising Design on 
the Purchase Intention of Plant-factory-produced Plants 
Zhang (2013) found the similar results in her investigation of the impacts of 
informational and emotional appeals of advertising design on the purchase intention of 
Plant-factory-produced plants. She created 8 Plant Factory TV commercials and examined 
consumers’ consciousness and attitudes toward these TV commercials by analyzing 
appeals (i.e., informative appeals and emotional appeals). The results showed that that 
informational appeals of TV commercials did not significantly influence participants’ 
purchase intentions of Plant-factory-produced vegetables, and the emotional appeal of TV 
commercials, “feelings of safety,” exerted the strongest influence on participants’ purchase 
intentions of Plant-factory-produced vegetables. 
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CONCLUSION OF CHAPTER 4 
4.8. The Strategies to Promote the Purchase of Plant-factory-produced Plants 
 
In Chapter 4.5, we concluded that the relevant knowledge about the Plant Factory 
plays an important role in influencing consumers’ purchase intention of 
Plant-factory-produced plants in Singapore, whereas it does not significantly influence 
consumers’ purchase intention of Plant-factory-produced plants in Japan. In addition, the 
price is an important factor that can determine the consumption of Plant-factory-produced 
plants in both Singapore and Japan.  
Both in logo study in Chapter 4.6 of this thesis and Zhang’s advertising case study 
(Chapter 4.7), the emotional appeal of logo design — feelings of safety has been found as 
a more important role than informational appeals in influencing participants’ purchase 
intentions of Plant-factory-produced vegetables. 
According to the conclusions above, we summarized the strategies to promote the 
purchase of Plant-factory-produced plants as fellows: 
1) In different countries, different strategies should be carried out. For example, in 
Singapore, propagating the relevant knowledge of Plant Factory may promote the 
purchase of Plant-factory-produced plants, whereas, in Japan, this strategy may not 
work. 
2) In order to promote the purchase of Plant-factory-produced plants, lowering price is a 
feasible marketing strategy.  
3) The more safety feeling the logo design and advertising design can convey to 
consumers, the more willing to purchase Plant-factory-produced plants they are. 
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CHAPTER 5 
CONCLUSIONS AND RECOMMENDATION 
 
5.1. Conclusions 
In recent years, the service economy has gradually evolved into the economic entities 
of developed countries. The saturation of product market enables the service have better 
prospects and development space. More and more hybrid companies focus on creating services 
and move from designing products to designing more services. Service design, as a hot topic, 
attracts designers’ attention and discussion. Service and product were earlier distinguished as 
two contrasting concepts. Many designers and investigators develop service design 
methodologies and disciplines based on product design through learning the similarities and 
differences between service design and product design. This thesis proposed a new 
understanding of the concepts of product and service from the consumers’ point of view. To 
consumers, service and product have no substantive difference. They are all purchased to 
satisfy the consumers’ own demands. In this age of globalization, information, and 
technology, it is becoming increasingly challenging for corporate strategies to align 
products and services with consumers’ complex demands. Mere products or services can 
no longer satisfy the requirements of the marketplace. Services and products should 
complement one another; it is an inevitable trend that they will be seamlessly integrated 
into one, perfectly functioning system—service system. In the analysis of the interaction 
between service systems and users, we found service systems had the opportunity to 
influence users. 
Our life is inundated with services and products. For our comfort and enjoyment, 
	   99 
massive resources and energy are consumed, which produces large amounts of waste and 
pollution. Environmental problem is escalating. Although the efficiencies of energy have 
been improved with the technological innovations in the last few years, the consumption 
demand continuously increases. Compared with using environmentally friendly products, 
developing sustainable services and better treatments of waste, raising environmental 
awareness and guiding consumer behavior play a more significant role with regard to the 
environmental problem, because it can directly lead to reduced energy consumption and 
waste. This cognition triggered the study of this thesis.  
This thesis explored how to, through service system design, help people positively 
alter their behavior, and promote active and healthy lifestyles, and then to solve social and 
environmental problems. Based on literature reviews and design case studies, the thesis 
identified three positive impacts of the service system on users: improving emotion; 
changing behavior and awareness; increasing abilities and stimulating the creativity of 
users. These findings confirmed our hypothesis on the possibility of shaping huamn 
behavior through service system design. 
In traditional design ideology, the function of design is to satisfy demands. This 
thesis promoted another function of design: guiding and shaping human behavior. 
Understanding the characteristics of human behavior is the necessary prerequisite for 
altering human behavior through service system design. Utilizing reviews of various papers 
and books, this thesis revealed the reasons why people contained particular behaviors; the 
characteristics of human behavior; and which factors motivate human behavior. The thesis 
also demonstrated the interplay between users and service systems and identified the key 
elements of service systems in the interaction.  
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Through associating the characteristics of human behavior with the key elements of 
service systems, this thesis put forward the following design strategies of service systems to 
change human behavior: first, we should set up correct options of service systems, because the 
choices presented can influence the results of users’ selections directly, and good option design 
can also help people avoid self-control problems; second, the service systems should give the 
users immediate feedback for a particular behavior to help them avoid mindless behaviors and 
mistakes; third, we should try to combine happiness, user interests, and benefits with options 
and feedback design to motivate people to actively change their behavior in a pleasurable 
experience. 
In order to verify the feasibility of our design strategies, we chose promoting the 
purchase of Plant-factory-produced products as our research object. We carried out this 
research in two steps: Step 1 investigated the impacts of the factors other than design on 
purchase intentions of Plant-factory-produced products (relevant knowledge, 
culture/background, and price). Step 2 intended to motivate consumers’ purchase 
intentions of Plant-factory-produced products through combining informational and 
emotional appeals with packaging design and advertising design.  
In Step 1, the surveys in Singapore and Japan concluded that that the relevant 
knowledge about the Plant Factory plays an important role in influencing consumers’ 
purchase intention of Plant-factory-produced plants in Singapore, whereas it does not 
significantly influence consumers’ purchase intention of Plant-factory-produced plants in 
Japan. In addition, the price is an important factor that can determine the consumption of 
Plant-factory-produced plants in both Singapore and Japan.  
In Step 2, the experiment regarding the evaluation of logos concluded that with regards 
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to the emotional appeal of logo design — feelings of safety played a more important role 
than informational appeals in influencing participants’ purchase intentions of 
Plant-factory-produced vegetables. 
According to the conclusions of Step 1 and Step 2, this thesis summarized the 
strategies to promote the purchase of Plant-factory-produced plants. First, in different 
countries, different strategies should be carried out. For example, in Singapore, 
propagating and promoting the relevant knowledge of Plant Factory may encourage the 
purchase of Plant-factory-produced plants, whereas, in Japan, this strategy may not work. 
Second, lowering price is a feasible marketing strategy to promote the purchase of 
Plant-factory-produced plants. And, third, designing logos and advertising with more 
feelings of safety will promote the purchase of Plant-factory-produced plants. As this 
thesis has shown, the design strategy — through option design to change human behavior  
— is feasible. Our design strategies deserve spreading and applying in more cases. 	  
5.2. Limitations and Future Propositions 
While the overall study produced quite comprehensive results, through reflections 
during the course of the study, we have identified several limitations as follows. 
The first limitation relates to survey performed in Step 1 of Plant Factory research. 
The participants were asked whether participants had knowledge of hydroponic plants. In 
this way, the participants can be divided into two groups according to their answers: 
participants with knowledge of hydroponic plants and participants without knowledge of 
hydroponic plants. However, only a few hydroponic vegetable products are sold on the 
Japanese market. Although Japanese participants claimed they possessed information 
	   102 
regarding hydroponic plants, in actuality, they might not really know the relevant 
knowledge pertaining to hydroponic plants. Only one question may be unable to examine 
the knowledge level of Japanese participants. Moreover, Japanese consumer attitudes 
depend more strongly on the government regulatory system of food safety than on their 
own knowledge about food (Kim, 2010). The government regulatory is an essential 
motivation of vegetable purchase, which should be investigated in the future research 
about Plant Factory. 
The second limitation is on logo stimuli utilized in the experiment in Step 2 of Plant 
Factory research. Above all, the 20 logos we designed might have design bias, as they 
could not entirely represent the different levels of emotional appeals and information 
appeals. Second, many of the informational factors that concerned participants could not 
be displayed on logos. These factors included expiration date, nutritional value, and origin. 
These informational factors exert strong influences on participants’ purchase intentions. 
We were unable to gain a complete understanding of the impact of informational 
incentives on purchase intentions from this logo study. In addition, in Hadjimarcou’s 
research (2012), safety was presented in informational form, while in our experiment, 
safety appeared to be related to participants’ emotional feelings towards the logos. In 
future research, an attempt to discover what factors can trigger feelings of safety is 
required. 
The third limitation relates to the group of participants in both the survey of Step 1 
and the experiment of Step 2. In these two investigations, most of the participants were 
undergraduate and graduate students, which did not encompass the main consumer groups. 
In order to more accurately develop strategies, in future research, using housewives — the 
	   103 
ones who culturally buy food for their household — as the study focus is necessary. 
The study of this thesis is just a start. It demonstrated the possibility of changing 
behavior through service system design, and proposed some possible design strategies 
from a psychological aspect. In the research of Plant Factory, we only verified the 
feasibility of the design strategies that could change consumers’ purchase behavior through 
options design and a combination of motives and options. The strategies utilizing feedback 
design have not been verified yet. These design methods and strategies need to be verified 
modified, and substantiated in more design practices. We hope, in future studies, that we 
can improve them into a complete systematic design methodology that can be utilized in 
more projects that assist people in having a better life. 
 
5.3. Recommendation 
Moreover, we would like to recommend that those who major in service system 
design or product design and service design — for example, researchers, designers, or 
other stakeholders — should consider the impacts on users and society as the most 
important design element. As designers, while we achieve goals and access benefits 
through design, we should also take responsibility for human and social development. 
Collectively through design, we have an opportunity to change and improve the world. 
Through co-design or redesign and thinking more from the user’s perspective, we could 
readily change their lives. 
Service system design should be user-oriented. A good service system design should 
conform to the user’s experience and habits and should be designed with tolerance in 
allowing the consumer to make mistakes. It is only through catering to the users that they 
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would be willing to accept and use the service system. User-oriented design is the 
prerequisite of changing human behavior through service system.  
More importantly, everyone is a designer. We should take advantage of users’ 
power by involving them in the whole design process. No one can better understand what 
users want and what is most effective to change their behavior and awareness than the 
users themselves. 
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Thank you for your participation in this questionnaire about 
consumer perspective of Plant- factory- produced plants’ 
usages, which is as a part of cooperation project- Plant 
Factory Research between Nanyang Technological University 
and Chiba University.  
 
The questionnaire is very brief and will take about 15 minutes 
to ﬁll out. Instructions for completing the questionnaire can 
be found on the form itself. There is no compensation for 
responding nor is there any known risk. In order to ensure 
that all information will remain conﬁdential, please do not 
include your name. 
 
I hope you will take the time to complete this questionnaire 
and return it. If you have any questions or concerns about 
completing the questionnaire or about being in this study, 
you may contact me by: 
 
Zhenwei You 
Design Psychology Unit 
 
1-33 Yayoi-cho, Inage-ku 
Chiba 263-8522, Japan 
Tel: 0081-80-4138-3499 
E-mail: ivoyou@gmail.com 
QUESTIONNAIRE  
ON CONSUMER PERSPECTIVE OF  
PLANT FACTORY PRODUCED  
PLANTS’ USAGES
 
 
APPENDIX A: English Questionnaire of STEP 1
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1. Do you know hydroponic vegetables  
☐ Yes                  ☐ No 
 
2. Do you like them? 
☐ Yes                  ☐ No 
 
3. Why do you like them or why not? Please choose the most important   
    reason. If you have other reason, please write it in the blank. 
☐  cheap 
☐  no need to wash 
☐ pesticide free 
☐  expensive  
☐  suspected unhealthy 
other (please specify) 
 
   
Plants Factories can use both solar light and artificial light. In both of them, CO2 gas 
is supplied to stimulate photosynthesis. The plants are grown in soilless growing 
systems, and supplied with necessary water and nutrients when needed. The 
environments in plant factories are controlled by an integrated computer system, 
which can adjust the growing conditions to the best. By this way plant factories 
realize a high productivity and high quality.  
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4. If the Plant Factory Produced Plants and the Farmland Produced Plants have 
    same price, for each usage application which kind of plants you prefer:  
    “Plant Factory Produced” or “Farmland Produced”? 
 
 Plant Factory 
Produced 
Farmland 
Produced 
Tomato for Eating ☐  ☐  
Lettuce for Eating ☐  ☐  
Herbs for Internal Apply ☐  ☐  
Herbs for External Apply ☐  ☐  
 
 
 
 
 
 
5. If the Plant Factory Produced Plants are 20% more expensive than the Farmland   
    Produced Plants, for each usage application which kind of plants you prefer:  
    “Plant Factory Produced” or “Farmland Produced”? 
 
 Plant Factory 
Produced 
Farmland 
Produced 
Tomato for Eating ☐  ☐  
Lettuce for Eating ☐  ☐  
Herbs for Internal Apply ☐  ☐  
Herbs for External Apply ☐  ☐  
 
 
 
 
6. If the Plant Factory Produced Plants are 20% cheaper than the Farmland   
    Produced Plants, for each usage application which kind of plants you prefer:  
    “Plant Factory Produced” or “Farmland Produced”? 
 
 Plant Factory 
Produced 
Farmland 
Produced 
Tomato for Eating ☐  ☐  
Lettuce for Eating ☐  ☐  
Herbs for Internal Apply ☐  ☐  
Herbs for External Apply ☐  ☐  
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7. Please choose which factor is the most important by your choosing in Q4 to Q6.  
    If you have other answer please write it in the blank. 
☐  Price 
☐  Safety 
☐  Interest (curiosity) 
other (please specify) 
 
 
 
8. Do you want to have a plant factory at home? (a small equipment) 
☐ Yes                  ☐ No 
 
9. Why do you want to have it at home or why not? Please choose the most important    
    reason. If you have other reason please write it in the blank. 
 ☐ convenient     
 ☐ funny            
 ☐ fashion 
 ☐ expensive(equipment itself)        
 ☐ complex 
 ☐ high cost 
 other (please specify) 
 
 
10. What is your gender? 
 ☐ Male    ☐ Female 
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11. Which category describes your age? 
 ☐ 20 years old       
 ☐ 20-30 years old            
 ☐ 30-40 years old 
 ☐ 40-50 years old        
 ☐ more than 50 years old 
 
12. What is your education level? 
☐ High school or less       
☐ Trade or vocational school            
☐ Attended some college 
☐ Undergraduate college degree      
☐ Graduate degree 
 
13. What is your employment status? 
 ☐ Employed Full- Time       
 ☐ Employed Part- Time               
 ☐ Unemployed 
 ☐ Retired        
 ☐ Student 
 
14. Which category best describes your household income per month? 
 ☐ under $2,000        
 ☐ $2,000-$3,999             
 ☐ $4,000-$5,999 
 ☐ $6,000-$7,999       
 ☐ $8,000-$9,999 
 ☐ $10,000-$19,999       
 ☐ More than $20,000 
 
 End of questionnareThanks for your cooperation!  
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APPENDIX B: Japanese Questionnaire of STEP 1
 
 
植物工場で生産された植物に対する 
消費者の意識についてのアンケート
このアンケートは、南洋理工大学(シンガポール)と千葉大学
の共同プロジェクト「植物工場に関する調査」の一部です。
アンケートへのご参加ありがとうございます。
このアンケートは簡単なもので、すべてに回答していただく
のにかかる時間は１５分程度です。このアンケートの内容が
研究目的以外に使われることはありません。
アンケートにすべてご記入いただき、提出していただけると
幸いです。このアンケートや研究に関してわからないことや
ご質問がありましたら、下記までご連絡ください。
千葉大学デザイン心理学研究室
由 振偉
千葉県千葉市稲毛区弥生町1-33
Tel: 080-4138-3499
E-mail: ivoyou@gmail.com
千葉大学大学院工学研究科デザイン心理学研究室
小山慎一 准教授
Tel: 043-290-3122
E-mail: skoyama@faculty.chiba-u.jp
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1. あなたは水耕栽培について知っていますか？ 
☐ はい                  ☐ いいえ 
 
2. あなたは水耕栽培の野菜が好きですか？ 
☐ はい                  ☐ いいえ 
 
3. 水耕栽培の野菜が好き、または好きではない理由は何ですか？ 
    最も重要なものをひとつ選んでください。選択肢になければ、
    空欄に記入してください。
    
☐  安価である 
☐  洗う必要がない 
☐ 農薬を使っていない 
☐  高価である  
☐  健康的でない疑いがある 
その他 (具体的に記入してください) 
 
   
植物工場について
植物工場では、自然光と人工光の両方が使われます。どちらの場合でも光合成
のために二酸化炭素が供給されます。 植物は土を使わずに育てられ、水と肥料
をやる必要があります。植物工場内の環境はコンピューターによって一括管理
され、いつも最適な状態に保たれています。このようにして植物工場の作物は
高い生産性と高品質を実現しています。
 
 
 
 
 
 
食用のトマト ☐  ☐  
食用のレタス  ☐  ☐  
飲み薬に使う薬草  ☐  ☐  
塗り薬に使う薬草  ☐  ☐  
 
 
植物工場で
生産 
耕地で
生産 
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4. 植物工場で生産された植物と耕地で生産された植物が同じ価格の場合、
    あなたは下の表の用途についてそれぞれ「植物工場で生産されたもの」
    と「耕地で生産されたもの」のどちらを好みますか？
  
 
 
 
 
 
5. 植物工場で生産された植物が耕地で生産された植物より20%高い価格
  の場合、あなたは下の表の用途についてそれぞれ「植物工場で生産さ
  れたもの」と「耕地で生産されたもの」のどちらを好みますか？
 
 
 
6. 植物工場で生産された植物が耕地で生産された植物より20%安い価格の
  場合、あなたは下の表の用途についてそれぞれ「植物工場で生産された
  もの」と「耕地で生産されたもの」のどちらを好みますか？
 
 
 
 
 
食用のトマト ☐  ☐  
食用のレタス  ☐  ☐  
飲み薬に使う薬草  ☐  ☐  
塗り薬に使う薬草  ☐  ☐  
 
 
植物工場で
生産 
耕地で
生産 
 
 
 
 
食用のトマト ☐  ☐  
食用のレタス  ☐  ☐  
飲み薬に使う薬草  ☐  ☐  
塗り薬に使う薬草  ☐  ☐  
 
 
植物工場で
生産 
耕地で
生産 
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7. 問4から問6を回答したときの最も重要な要因を選んでください。
    選択肢になければ、空欄に記入してください。
 
   
☐  価格 
☐  安全性 
☐  興味  
その他 (具体的に記入してください)
 
 
 
8. あなたは家庭用の植物工場 (小さな設備)が欲しいですか？  
☐ はい
                  
☐ いいえ 
 
9. あなたが家庭用の植物工場が欲しい、または欲しくない理由は何ですか？ 　
最も重要なものを選んでください。
    
     
 ☐ 便利      
 ☐ おもしろい
流行
高価(植物工場の設備自体が)
複雑
維持費がかかる
            
 ☐  
 ☐         
 ☐  
 ☐  
  
 
 
10. 性別は何ですか？  
 ☐ 男性    ☐ 女性  
その他 (具体的に記入してください)
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11. あなたの年齢層をお答えください 
 ☐ 10代
20代
30代
40代
50代以上
 
 ☐  
 ☐  
 ☐  
 ☐  
 
12. あなたの学歴をお答えください 
☐ 中学校卒
高校卒
大学生
大学院生
専門学校生
専門学校卒
短大卒
大学卒
大学院修了
 
☐ 
          
 
☐ 
☐ 
☐ 
 
13. あなたの職業は何ですか？  
 ☐ 
 ☐ 
 ☐ 
 ☐ 
 ☐ 
 
14. あなたの世帯年収をお答えください
 
 ☐  
 ☐ 
 
 ☐  
 ☐  
 ☐  
 ☐  
 ☐  
 
 
 
 
☐
☐
☐
☐
学生
パート/アルバイト
主婦
会社員
自営業
自由業
公務員
無職
その他
 ☐
 ☐
 ☐
 ☐
300 万円未満
300-400 万円未満
400-500 万円未満
500-600 万円未満
600-800 万円未満
800-1000 万円未満
1000 万円以上
最後まで回答していただきありがとうございます。
15. 出身はどちらですか？日本人の方は県名、外国人の方は国名をお答えください
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APPENDIX C: Questionnaire of STEP 2 
 
 
千葉大学デザイン心理学研究室
由 振偉
千葉県千葉市稲毛区弥生町1-33
Tel: 080-4138-3499
E-mail: i voyou@gmail.com
千葉大学大学院工学研究科デザイン心理学研究室
小山慎一 准教授
Tel: 043-290-3122
E-mail: skoyama@faculty.chiba-u.jp
植物工場のロゴ印象評価
このアンケートは植物工場ロゴの印象を評価するための調査です。データは
統計的に処理され、個人情報は一切外部に公表いたしません。ご協力よろし
くお願い申し上げます。
このアンケートは簡単なもので、すべてに回答していただくのにかかる時間
は20分程度です。このアンケートの内容が研究目的以外に使われることはあ
りません。
アンケートにすべてご記入いただき、提出していただけると幸いです。この
アンケートや研究に関してわからないことやご質問がありましたら、下記ま
でご連絡ください。
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1.   あなたは植物工場についてどのくらい良く知っていますか？
      全然知らない
      少し知っている
      良く知っている
      とても良く知っている
☐
☐
☐
☐
2.   あなたは植物工場で生産された野菜を食べたことがありますか？
      ある                ない☐ ☐
植物工場について
植物工場では、自然光と人工光の両方が使われます。どちらの場合でも光合成
のために二酸化炭素が供給されます。 植物は土を使わずに育てられ、水と肥料
をやる必要があります。植物工場内の環境はコンピューターによって一括管理
され、いつも最適な状態に保たれています。このようにして植物工場の作物は
高い生産性と高品質を実現しています。
 
 
3.     植物工場の野菜について、不安はありますか？
        全く不安でない
        少し不安である
        かなり不安である
        非常に不安である
        
上の質問に対する理由をお答えください。
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☐
☐
☐
☐
 
 
4.    植物工場で生産された野菜について、当てはまるものを１つ以上
       選んでお答えください。
       見た目がよく新鮮
       栄養価が高い
       農薬を使っていない
       エコで環境にやさしい
       人工的
       味がない
      
その他 (具体的にご記入ください)
☐
☐
☐
☐
☐
☐
このセクションでは20種類の植物工場のロゴデザインが呈示されます。それぞれ
のロゴの印象に最も近いものを各選択肢の中から１つ選んでお答えください。
 
Section 1
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5.    上のロゴを見て、下記の各評価項目の中からあなたが受けた印象に最も近い
       ものを一つずつ選んでお答えください。
 全くそう思         あまりそう思       どちらで             ややそ            とても
                      わない            わない          もない        う思う           そう思う
 
6.    上のロゴを見て、下記の各評価項目の中からあなたが受けた印象に最も近い
       ものを一つずつ選んでお答えください。
 全くそう思         あまりそう思       どちらで             ややそ            とても
                      わない            わない          もない        う思う           そう思う
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7.    上のロゴを見て、下記の各評価項目の中からあなたが受けた印象に最も近い
       ものを一つずつ選んでお答えください。
 全くそう思         あまりそう思       どちらで             ややそ            とても
                      わない            わない          もない        う思う           そう思う
 
8.    上のロゴを見て、下記の各評価項目の中からあなたが受けた印象に最も近い
       ものを一つずつ選んでお答えください。
 全くそう思         あまりそう思       どちらで             ややそ            とても
                      わない            わない          もない        う思う           そう思う
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9.    上のロゴを見て、下記の各評価項目の中からあなたが受けた印象に最も近い
       ものを一つずつ選んでお答えください。
 全くそう思         あまりそう思       どちらで             ややそ            とても
                      わない            わない          もない        う思う           そう思う
 
10.    上のロゴを見て、下記の各評価項目の中からあなたが受けた印象に最も近い
          ものを一つずつ選んでお答えください。
 全くそう思         あまりそう思       どちらで             ややそ            とても
                      わない            わない          もない        う思う           そう思う
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11.    上のロゴを見て、下記の各評価項目の中からあなたが受けた印象に最も近い
          ものを一つずつ選んでお答えください。
 全くそう思         あまりそう思       どちらで             ややそ            とても
                      わない            わない          もない        う思う           そう思う
 
12.    上のロゴを見て、下記の各評価項目の中からあなたが受けた印象に最も近い
          ものを一つずつ選んでお答えください。
 全くそう思         あまりそう思       どちらで             ややそ            とても
                      わない            わない          もない        う思う           そう思う
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13.    上のロゴを見て、下記の各評価項目の中からあなたが受けた印象に最も近い
          ものを一つずつ選んでお答えください。
 全くそう思         あまりそう思       どちらで             ややそ            とても
                      わない            わない          もない        う思う           そう思う
 
14.    上のロゴを見て、下記の各評価項目の中からあなたが受けた印象に最も近い
          ものを一つずつ選んでお答えください。
 全くそう思         あまりそう思       どちらで             ややそ            とても
                      わない            わない          もない        う思う           そう思う
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15.    上のロゴを見て、下記の各評価項目の中からあなたが受けた印象に最も近い
          ものを一つずつ選んでお答えください。
 全くそう思         あまりそう思       どちらで             ややそ            とても
                      わない            わない          もない        う思う           そう思う
 
16.    上のロゴを見て、下記の各評価項目の中からあなたが受けた印象に最も近い
          ものを一つずつ選んでお答えください。
 全くそう思         あまりそう思       どちらで             ややそ            とても
                      わない            わない          もない        う思う           そう思う
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17.    上のロゴを見て、下記の各評価項目の中からあなたが受けた印象に最も近い
          ものを一つずつ選んでお答えください。
 全くそう思         あまりそう思       どちらで             ややそ            とても
                      わない            わない          もない        う思う           そう思う
 
18.    上のロゴを見て、下記の各評価項目の中からあなたが受けた印象に最も近い
          ものを一つずつ選んでお答えください。
 全くそう思         あまりそう思       どちらで             ややそ            とても
                      わない            わない          もない        う思う           そう思う
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19.    上のロゴを見て、下記の各評価項目の中からあなたが受けた印象に最も近い
          ものを一つずつ選んでお答えください。
 全くそう思         あまりそう思       どちらで             ややそ            とても
                      わない            わない          もない        う思う           そう思う
 
20.    上のロゴを見て、下記の各評価項目の中からあなたが受けた印象に最も近い
          ものを一つずつ選んでお答えください。
 全くそう思         あまりそう思       どちらで             ややそ            とても
                      わない            わない          もない        う思う           そう思う
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21.    上のロゴを見て、下記の各評価項目の中からあなたが受けた印象に最も近い
          ものを一つずつ選んでお答えください。
 全くそう思         あまりそう思       どちらで             ややそ            とても
                      わない            わない          もない        う思う           そう思う
 
22.    上のロゴを見て、下記の各評価項目の中からあなたが受けた印象に最も近い
          ものを一つずつ選んでお答えください。
 全くそう思         あまりそう思       どちらで             ややそ            とても
                      わない            わない          もない        う思う           そう思う
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23.    上のロゴを見て、下記の各評価項目の中からあなたが受けた印象に最も近い
          ものを一つずつ選んでお答えください。
 全くそう思         あまりそう思       どちらで             ややそ            とても
                      わない            わない          もない        う思う           そう思う
 
24.    上のロゴを見て、下記の各評価項目の中からあなたが受けた印象に最も近い
          ものを一つずつ選んでお答えください。
 全くそう思         あまりそう思       どちらで             ややそ            とても
                      わない            わない          もない        う思う           そう思う
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25.    あなたは野菜を購入する際に、下記の各項目をどの程度重視して野菜を選んで
          いますか？あなたの考えに最も近いところに √ をつけてお答え下さい
26.    野菜を買う頻度は、一週間に何回ですか？　
         該当する項目に √ をつけてお答えください。
        1回未満
        1回以上4回未満
        4回以上7回未満
       毎日
☐
☐
☐
☐
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最後にあなたご自身についてお尋ねします
27.    性別は何ですか？
         男性
         女性
☐
☐
28. あなたの年齢をお答えください
 
29.   あなたの職業は何ですか？最もよくあてはまるものを一つ選んでお答えください 
☐ 大学生
大学院生
パート/アルバイト
主婦
会社員
自営業
自由業
公務員
無職
その他
☐ 
☐ 
☐ 
☐ 
☐
☐
☐
☐
☐
30.    出身はどちらですか？日本人の方は県名、外国人の方は国名をお答えください
31.    この調査に関する感想やコメントがありましたらご自由にお書きください
以上で調査は終了です。ご協力ありがとうございました。
